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PREFACE 


Thi!> manual was originally compiled with a v.ew to plact* 
withio easy reach of students preparinpf for the Matrunlalion 
Kxamjnaliyn of the Indian Universities a collection, on a 
limited scale, of typical t*xamt>les in Alpebi:! — such as aie 
in iispensahlv||)resenl behne the mind of experienced teachers 
and examiners .dike, T’ney have been selected from appioved 
standard works, as^well ‘as fioni vaiioiis examuintion ]>apeis. 
an3 grouped into exercises as model questions ai ranged in 
progressive order. Solutions follow eac h cxrrcise, not with 
the oliject of fostering what in University parlance goes by the 
name of “Crain,” but t(» engender in the minds of tuos that 
love for iit^at and*s}ix>it methods, wMthoiil which no ta^ie foi 
mathematics or science m geneial can be ac<iuiie(l In wot king 
oqt each example, tin refore, particular caie has been taken to 
^ get at the answer by ihe '.hortest Kuite, and all tedious and 
round-about processes have been avtnded as aiuch as possible 
It is, however, known to all engaged in teach inir mathematics, 
that •pujnis of average mtelhii!cnc:e at fust often fad to see the 
reasons for the steps in concise and compact oper«itions. 
To obviate this inconvenience — the only objection to short 
metnods — acb step has been elucidated by indicating ^he 
pnnv'iples bearing ui»i»h it -principles, which, for the purpose 
of constant reference, hav- b^en embodied with explanations, 
wherever necessaiy, in twent}-uine Articles in tl^e Introductor) 
chapter. 

After having gone through two editions whu h were well 
received by both teach -rs ami students, the book lay out 
of print for nearly two decades owing to the auth 



having lost interest in it uri'ler stress of several sad c irurn*- 
lances. A-ltlie insistence of many of his old pupils wlio found 
the hook useful in their school <!ays and who are now engaged 
in ediicadonal work, a revised and considerahly enlarged 
edition is brought out It is needless to say that it is placed 
abreast of tlie times meeting, as it does, the requirements of 
^ihe up-to date syllabus of the Indian Universities It is hoped 
that this little hand-book will prove as useful an 1 instructive 

f 

to the present generation of. students as it did to their 
predecessors. , 

The services rendered by liabii Pransunkar Sen M..v b.l., 
Vakil, (of 21 Scott’s L.ine t’alrulta) in passing the manuscript 
through the press and in identifying himself with the publica- 
tion of till-, new edition of the book deserve to be mentioned 
with waimc.st gratitude. 

■ Hiram (Jeha ' { I | 

27. N.iwa'^Miia Heiijires City }■ 

7 th Kebiuary lyifi. I 


S. C. M. 



ADDENDA and CORRIGENDA. 


Strident ^ are particnlarfy requested io sufiply O7niss\ons and 
note correct tons zu their ptoper places before commencuif^ study 
of th e book, 

1 OMISSIONS. 

8 !'V(id another note after the 3nd line in a now parat*raph 
<is follows • — 

If d ho chVififod int^^ (-«/)♦ botomos .i — I— i?) which 

=-x+d tArt 3.. ' * 

It the j^iven oxprcssinn (dividend) bo divided by x-\~d^ the 
reinj^indor will be obtrfined bv channintr d into ( — d) throughout 
in R. tl'it IS to K=/ = (-1^)""* 



Ilfiir)tiaiion I )ivitlc* 7 ^**+ + + i‘* hy 

R*,;, (~3)«+ ^ (- i. 2, (-^0^ h j ^ li + (-3)+lo 

7 ^43 + S •'<1--? ^7f4 ij-i. '’>+ H» - sSS4-7»^>^47^>‘'^- 

Pai^f, Atioi ^\ {//<’ I writ*- A’a/<? » whuh iias Ix'on niisplaied 
on p igo 55 iin< ^ 

II. t ORKKt'riON OF MISPRINTS 

» Page S, line 5, rhange n into m. « 

Page 14, Fourth lino of Art 2i\ ch.ingc H into h 

hS. Fht* 7. f'hange X' inui X (without a^v-ent) ; line 1 
change V into V' (with accent) 

3S, Kxainpli! 4. (i ' rhanyo ax - a into Pago 

line 14 sheep for shep 

Page 40, Topy « Mio 7 oppo'iiK* the (»/ ajih-diagrarn indicating 
Answer to the 7th ijuestion. 

Page 51. line 17, Write (at the c'nd of the lini),-=c) 

Page 56, line i, change the thick type 3 imo tiie numcraP^ 
(common type). 

Page 58, MNth question ist lino. Write "held’* after 
“rectangulai* 

Pago 5<j, In the .^rd line of the small type* Note, ^placc; a comma 
alter tlie biacket. * 

X \ 

Page 70, hne 5, change into y 

Page 72, lino 3 from liie bottom change 4 into — 3/1/'. 

Pago ()8. Kxample 4 (n) second line change the figure 6 into tli** 
letter b. 

Page 120, Example b, second line, s should he 




AI.OEBRAICAL 


EXERCISES WITH SOLUTIONS. 

V V ■ 

. INTRODUCTION. 

[ S/udeuh' a*‘e rccommendi'd to carefully f^el up ihe 
follou^m^ at thU*, to whtih referent e tr ill frequently he made in 
the soluiiom, ] 

1. If = /,==3, 

ah— ^2 X 3 and 1101=23. 

ff il be lequired to express 23 by means of the above 
letters a and /^ we shall do'so by 10 fZ+Z* 

Similarly if « = 4 , 

231 IS expressed In 100 10 ; so again if ^/=5, 

2345 IS expressed In a 4- loo /^ + 10 * + ^/. 

2 . Is difEerent from (£7+Z)X«, in as much as 

the former means, u is added to the product of h and c ; 
while the latter means that the sum of a and h is multiplied 
by c. ' ‘ 

Hence, tne terms enclosed in a biacket arc to be consi- 
deied as one term. 

3- a — {h -¥1)^0 - h - c. 
a - - c) = ^2 — + i • 
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EXERCISES WITH SOLUTIONS. 


Hence the rule that if the sign - [minus) precedes a bracket ^ 
which enclmes several terms^ the signs of the terms enclosed must 
be changed on the removal of the bracket. 

Note.— If the sign -f (plus) precedes a bracket^ the bracket can be 
removed at pleasure, provided there be no other purpose to be served 
by it For example, we cannot remove the bracket from with- 

out affecting its value for here the bracket means that x is td te Ynulti- 
plied by the sum of h and c. But if we simply took off the bracket, tho 
result would mean that x was to be multiplied^y c only^ 

.4 X Illustrafion : x a® =* qj. 

Conversely, • • 

$ 

Iliustraliont i?*' == = tr^ x or x a*. 


6 . = Illustration : (a®)®=a^’'®=a®. 

Conversely, 

Illustration, = or = (aV« * * 

6. dr’* Illustration. a'''»t-a*®=:a"»“®=sx2. 
Conversely, ii”***” - 
Illustitfition : i?- oi = 


V — «/ 

7. V • Illustration. . \/ a® = a^. 

m n y 

Conversely, =s. v Illusliation. 


3 

"a 

a as: 



ft rt“*"s=r . 

For, -3M = w — 2 m • 

[ Art. 6. Coiiv. 

d*" ^ui 

4‘ Conv. 

I 

Illustration : a"^^ and a"® 
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Conversely, — Illustration. — 

Note, a'^aai. 

For * I Art. 6 . Conv- 

« I. 

i,e. any number raised io the power o»= /. 

9. * (-ha) X { + b)- ctb. 

( + a) >^( - /^)= - ab. 

( - a) >c t T = -KibA 

m 

Or like signs produce + , and unlike signs produce-, in 
]>erforming operaticgis of multiplication and division. There- 
fore )'" = 4- whether m is odd or even, and (-(/V» = 

- when m is odd, and when m is even. 

10. The formula* for squaring. 

A. (* + b)^ = 4- b^ + zab ; and not = rt® + 

B. {a - - zah ; and not =r ^2 _ 

C. + and not= 

Note.— If we write —a in the form+f— «). we ran arrive at important 
results ; for example, from the formula O we can square a+A— c by 
giving ^ — .c the form -f (— r) Thus 
(/i-f A— ■£r)"={a 4- A f (— f)}-*' 

--4" A®4"( — + 2a X ( — c)+ aA X ("^c) 

— A^-f r^+2aA--.2ffc— zAc [Art ^ 

So again, (a— A— (— A>+f— c)}-* 

=:^M (— ^)H(— OH 2rtX(-A)+2aX(-0 

• 4.2X(-A)X{— O 

=«"-+ A'’^-4*^*~*2'*A— zflC+zAtf. • C Art. 9, 

^ote. — ’We can express the result of the foimula C in general terms 
thus :— 

The square of any expression consisting 0 / several terms is 
equal to the sum of the squat es of the several terms and twice the 
* product of every tit a terms taken separately. 
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EXERCISKS W1 1 H SOLU TJONS. 


For |xample, 

D» (d + ^ = <7* + /'“ -|-i ^ + 2d[b + 2(U + 2ud + 

2 ^^*+ 2hd+2cd, 

By writing — as +(—£■) and -^d as +( 

+ {'-‘Cf-\-( — df-k-2ah-\‘2ax ( — o)'\-2ax(-d) 

+ 7bx (-^:)+26x(-^ 3?)+2 x(-c)xt-r/) ^ 

«!■ d^+ + c* + d^+2ah — 2ac — 2ad-' jbr — 2bd + I Ai t 9 

11. The formulae for cubing . ^ / • 

A. = i- + (rtV Zg , and* not /?3 + /A 

B. By taking -Z>=+(-^j , 

(a - ^)*^ = {a + ( - Zip # 

= A - -- S^rZO? - Z), and not - Z*’'. 

12 . (rt? + Z) (t/ - Z) “ Z’. ^ ^ 

Note. This very useful formula is remembered in the following 
general form : — 

The product 0 / the sum and the did^erctuc of any tivo terms x\ ctjual 
io the difference of the squares of these two tirnis, ^ 

13. Formulae for the })ioduct of two binomiaK having the 
same first teim 

A. (x-^-a) ( ^" + Z) = A' ‘ + .x(a + Z i + ab 

B. (ap + a) (a? - Z)=a:* 4* vi<7 ~ Z) - trZ, 

C. (.V-^7) (Ar+Z)= t® + AlZ-t/)-*7Z 

** D. (a? - a) {x - Z)=A’* - («7 + b)x4’ ah. 

Note — The results R, C and I> are all obtainablt" from A by writing 

— rt as 4*(— fl) and — Z as -f (— Z\ 

14. A. {x + a) lx + Z) (.\ t- ^ — a;*' + {a + Z + + {ah tjr 

-f Z^ )a H-tfZf. 

B. (x + <?) {x - Z) (a: + c) - A-'* 4 (a - Z + r* + f< 7 t - ah 

- Zr)A: — aZr. 

Note. — This result is obtained from A by writing — Z=: + ( - Z) 
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15. + {x-\-c) (.v + </) = ;c^ + {« + i + i‘4</) + 

{^ib + ar + (hi -f + ^^/4- <rf/) \ - + {ctbi +{ib(I + bed + acd)x + abed. 

Note.— By mejns of this foimula we fan multiply any four bino- 
mial quantities of which the fiist terms are he same, only wilting as 
before — 6=-f( — i), 

16 *A. a^’\‘ 2 ah-\‘b-={a i^b)^ ' [Converse of to A. 

Hence, ^^7'*+ 

- [a^)^ + h^b^ + 

TC - lab + b^ - C" - [Conv. lo B. 

C. a-- b ^=^((7 + b) (a- b). [Conv. Art. I2. 

yence, (jc + y)* - s*=f.2: + r + s') (-'T^ y^s) 

17, ax-^bX’-xiii f-/M. 

1 lenro^ ^0/ -Kb) + ^7 -f /') - •(</ + b){x -hj'} 

01 , x(a - b ) - v(<7 - b)^( a-^b){x- rf 
Similarly, {x+m) (/7 + />} + (y4-;»| + 

• * =(t 7 + ^){(:i: + w)+[v + //J} • 

= ((7+ i) (jc+ m-i- y + //) [Art. 3. note. 

S4) again, (j;+;;0 ^7 Hi)-( v+//) -(s + y>) i^a + b) 

== (c7 + /^) {(.V + ffl) - (y + «) - (5 -h p)l 

«=(/7 + ^) {.v + 7;7-y-«-5— /} [Art. 3.^ 

18, A f<7*-<2^-l- 

For, 4- - 17® 4 - a^b - ^725 ^ 4- 

«t7Y<*4-i)-a^(i7 4 -^) 4 -/>Y‘^ 4 -iJl* [Art. 17, 

= (« + b) {a^ - <i 3 4 - » [Art. 17. 

B. 77 ® - (f |2 4 - ai 4 - 

For, - b^ = 77® - 77^^ 4- a^b - 77/r-t- tz^* - i®. 

*, ==77*((7~i)4'77i(i7~J)4-//Y*®“^) [Art. 17. 

~ (a “ i) ^7* 4 ab + b‘^} [Art. 17. 



6 EXERCISES WITH SOLUtIoNS. 

C. (a* + tf*i + .7i* + 4‘) 

For a* — - a*b+ a* 5 — a*^* - ab^ + ab"^ - 3* 

= a*(a - b) + a*A(a - i) + ais(rt - b) + i®(a — J) 

= (a» + a*i + a5“ + i») (a - b) [Art, 1 7 . 

D. a» + i»=(a + //) + + 

For, + ,24/; - rtV, « 4. ^ ^ajs « ^^4 

• ‘ +c/3^ + ifi. 

=rt^0/ + //) - ama + -f- ^0 *” + 1*) 

+ ZV+^) *7‘ 

=(a + ^) (t?*^ - [Art, 1 7. 

19. Function. • 

An expression whose value is liable to change on account 
of its containing a quantity of constant or fixed value (as 
numerical figures or letters a, h, c &c having determinate 
character) and another which is not so fixed i,e,, variable (as 
the letters jt, j', z Avhose magnitude may be anything) is said 
to be a function of this variable, • 

A 

Thus 2A-, 3.V*, — L., 4' 2A* + 3.V+ I, a-V, bx (r + rfj;:*) are 

. 1 + .V 

f 

functions of x. As such functions are generally long in form, 
the length is conventionally Expressed by the curt form f{x) 
or ^(a-) in which form the letters / or y is not to be separated 
from (.v) but must go hand in hand with ( a ) at if the twa 
/armed one letter. It is a mere notation of a lengthened form. 
Thus if any of the above expressions e. g. b,v{e + djfi) be re- 
presented by the single letter y we shall say^yss^-v). 

1 

Illustration : Consider the functioi^=a!j;*(t - x). 
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Then, when a* =*0 


^ sss O 

)-=o 


„ .1 = 2 ^ >-=4(l -2)= -4 

„ .1 = 3 J» = 9(i -3 )=-i8 

and so on. 

T,his explains how the value of y depends on the value of 
the variable x or the meaning 01^'=/* (a*) 

Thus if^A)=A* Y' i’ 

/(o)t=<?® + oi-i«r.* 

, /(i)«i»+ 1 + 1=3. 

/ (2) « 2*+ 2 4- 1=7. and so on. ‘ 

Thus, generally / («)=«*+ i. 


20« Remainder Theorem. 

If a#rational integral algebraical expression of the form 
r ^ 4- 4- + /. (A). 

be divided by x-J until a remainder is obtained 
which does not involve .v, then this remainder wdll be 
i/“4- V W"“*4- <•«/’*■ ® 4- • C^)’ 


Let/^.v) = the given expression. 

• Divide this expression by ; and let Q be the 

<|uotiei)t and R the remainder not containing a. 

. ThenyiA) « Q Cx - ff) + R iQ- 

It is required to jirove that ^ 

Rssrf" 4- 4- 4- < + 4- A 


Since R does not contain .v, whatever be the value of 
R will always be the same. 

For our purpose, let us put x^dSn (C) 

Then f ( J) «* (2(</ — «/) 4- R. 

= Qx^4-R 

«R. 

therefore + + 4- ••- + /- [Art 19. 
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Note, ^his remaindfi is the same as (A), only x has beet> 
changed into r/. 

Corollary 1. divisible by + when ;/ is an 

odd number, hut not when m is e\en numbei. 

P'or, by remainder theoiem, when 1 ;'" + /*” is divided by 
(a + /0ttlie remainder is obtained by j>ulLing ,7= -h in 
[This is made obvious by writing as { 1 / ^ ( “4)}. 3 

That is, the lemaindei is R — + /!*". 

Case 1. w odd. ^ 

== [Art. ij. 

= 0. 

Showing that is divisible by </ + /•. 

N. B. The quotient or the other factor is obtained frfcni Ail iS 
Case 2. m even 

R = ( - ^)’tt ftm 

• =//h» + /5»> ^ [Alt. (j 

= 2^‘» 

Showing that is not divisible by 

Corollary 2. is* divisible by d - // when w is an 

integer, be it odd or even. 

For, by remainder theorem, the remainder 

, [Alt. 9. 

IV. B. The quotient or the other factor is obtained, as in the 
previous case, from article i8. 

21. A. If jc + « = -r/. 

For, if equals betaken liom equals, the lemainders are 
equaal. [Axiom. 

Therefore, taking a from both sides, we get 
i.r., \-b-a. 
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Similarly. | 

B If X - (l- ^ , .V = -h tl. 

For, if equals be to cquils, the wholes aie equal. 

adding <7 to both sides, we get [Axiom. 

- <7 + 77 — /^ + // 01 .1-^/7 + a . 

• Similarly, 

C. Fiom the axiom that if eijuals be multiplied by equals, 
the’p!H)diicts a^^etiual, the follow’JU'; i.s deduced . 

If a: - * 

9 

J) If eqiAils, be divided by equals ihe ciuotients are 
• eciual. 

.* if ti i -- A, I - . 

K Ifiv-i 7 /[ ie, or + if - v~( 7 lA® = t 7 “. 

Foi b} inultq)!} ing both sides by ± i, 

(± u X ( ± 1 1 I X \), or, V* — ±(7\, but ±,t = if I H}1>. 

» l®- c7X (7 — (7® ^ 

« 

Conversely, If = i:.i ^17. wdiich is the same thing 
as a = ±r7. 

Note. The questioi arises why 4^ ib not piefixed to .r, but is 
pielixed only to \ The answer is that it is superfluous r for, if we 
did so> we would get dba'- ifl i e., 

-f 4-rf...(i) (3) 4 s identical with (2) 

+*=-«...U) (4» (j) 

— flj— q-fl (31 . only (i) and (2) aic the only 

— a:-— rt .(4) -necessary values of + a*. 

22. A 1 \heni- = -l 

ft d 

for I = I 

Divide 2 by 1 . 



All 31. I). 
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5 d 


a c 

This principle of proportion is called Invertendo. 

B. If 4 = -V 1 then ~ = 4- • 


for, multiplying both sides of 1 by 


a h i h 

o c d 

orJL ^ i 

t a 


•/ 


f •[ Art. 21 . C. 


This principle of propoition is called Alternando, 

C. If f = 4 1 

0 a 

for, adding unity to both sides of 1. 


then 


a-vh d 


a , r . 

T-+ I - 


[ 21 . B. A\iom. 


Of 


r + f/ 


h d 

This principle (if proportion is called Compottetido 

D, Similarly, subtracting unity from 1 
a - h _ r - 
b 

*^This principle is called Dividendo, 

K. Dividing C by D, 

ij+b\ a-b + 

' b b 

. a^h tf + (/ 


[ ?i. A. Axiom. 


[Art. 21 . IX 


*• a--b^c-d' 

This combination of Compomndo and Dimdendo should bi 
remembered. , 



INTRODUCTION. 


11 


23. Quadratic equation* j 

[ Definition ; When an equation contains the square and 
no higher power of the unknown quantity, it is called a 
•quadratic equation or an equation* of the second degree ] 

A. The most general form of the equation of second 
degree is 

^2 . r , r Containing both the second and the 1 
+ f = o [_ unknown A' J 

AU quadratic eq^tidns c^n be cast into this form. There- 

fore it is enough to sofye it. 

• * 

Tp do this we proceed as follows : 

, Dividing both sides by a 


vV 4- -f - - = o 
a a 


Subtracting — from both sides. 
a 


[Art. 21. D. 


[Art. 21. .V. 




Adding — - to both sides i.t. square of half the coefft. of x 
4u 


X-+ 2 . 


or 




_ c 


or 

2a 2a 


or A = 


■" ^db n/ *" 4^1^- 


2a 


[Art 21. B. 
[Art. i6?A. 

[ Art, 21. K. conv, 
[ Art 21. A. 


The values of x satisfying the equation are called the roojfs 
<){ the given equation. 
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B. I%the equation reduces to tlie form of factojs as 
t V + ( v+7;) = o, then the solutions are .v - - a, .vs=: - h, 

for each factor is equal to zero. 

* 

Similarly, if (v = .r— v- // 

So again if (i.v-ht/j (21 -h) = o 
2 V =-- - (/ or b 

1 h ^ * 

i, € I --- - or-f s VTand so on. 

2 ^ 2 ^ • 

24. To prove that a qiiadiatic equation cannot have 
more than two roots. 

If possible, let the equation 

+ have thiee different loots 7'iz °(, /5. x. 

« 

Then since each of these values of a satisfies the equation. 

0 1 

<ij8“+/^/3 + r==o 2 

(7X* + //\4-r = o 3 

Subtracting 2 from 1 , 

ft (x- -/ 3-) + ^(3( - /3) = o TArt. 21 A. Axiom. 

or ir {< + fi) (< - + b {K- /i) — n lAit 16. C 

01 {<- (i){j{<+ fi) + b} = o 17. 

Now, if the product of two factors be zero, one or both of 
the factors must be zero. [Axiom. 

In the above X. ~ is not zero. */ oC and fl are different. 
*/{<+■ jS) + i — o 4 

Similarly subtracting S from 1. and reasoning that is not 
zero, we have a(<-f X;+ ^ =po-*.»6 
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Subtracting 5 from 4. ^ 

But a is nol zero. For if il we^e, the eijualion will become 
one of the first degree [o. \*-^o /. it vdnishes. 

Nor IS /5-\ = o, for if it wcie, j8 would be equal to \. which 
we hhve assumed not to be the case. 

cannot be zeio. 

Theiefore ^tatemeJ^t 0 is absurd. 

Theiefore the qqg,dratic equation cannot have more than 
l\?o roots ^ 

•25. I ^et < and /8 be the roots of the equation 
4i?.v* + hji + r = c>. 


z. r. ct-- 


- h + s/h^ - 


and /j=r~- 


h - s/ /'- — 4i7C 


lAit. 23. 


From those we have !jv add i hit 

2 i/ 2 tl 

- ■■ ■■ fA ) I his IS also e=‘lcib]ished fri)m 

2 tJ ti 

Art. 24. {4). 

Multiijlying, we get * 

_ - 4 (« -h-s/P-^lU 


{ -hy -ijjjf- i,u)i 

4«' 

■ 4;*^ ■ 


'Art. 12. 


[Art. 9. 
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[Art. 3. 


This is also neatly proved as follows : 

From Art. 24. (i) and (2), by adding «(<<.* + /8*) + A(«t+ 18 ) + 

g , ' • 

tr(<+fi - 2cUi) + ii<+ Pi+ 2r=~o [ Art. 10. A and 21. A. 

Substituting the value of 25. A. • 

“ (('7)’ 


//3 

a - *5 ^2a. o (./5 + 2f = o 


- 2d, oC/3^ - 2C. 




26 * To find the equation where rcjots are given • — 

I..et < and b the given loqts. 

• .-. (.1 - «<) (.V - b) = o 

.V* - ('\ + /8).v + =ib = o is the required equation. 

27. Graphical representation of functions. 

If two straight lines X O X' and Y 0 Y' are drawn liv 
the plane of the paper, the po.sitioii ot any point in the plane 
can be known if the perpendicular distance of the point from 
these two straight lines be known. The straight lines are for 
convenience taken at right angles to one another. 



INTRODUCTION. 
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Thiis*if the point be known to be i'' from XOX' and 2'* 
liom YOY'» it must be situated at one of the positions 
A, 15 , C, I) shown m the figure 

• To fix the position of the point uniquely, recourse is had 
to the following conventions. 

1. Distances from Y O Y' measmed towaids its right 
hand side along O X' are reckoned positive. 

2. Distances from Y O Y' measured towards its left 
hand side along O X' are reckoned negative. 

3. Distances from X O X', measured above it along O’ST 
aic reckoned positive. 

4 Distances from X O K', measured below it along 
O Y are reckoned negative. • 

In accordance with these conventions, therefore, we have 
the following results 

Distance from YOY'. Distance from XOX'. 

For the point A 4-2* +1'' 

For the point B -2'' +1^ 

Uttsrpara Jalkxlahna Public Llbr^. 
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For the ]|oint C - 2 * • - i" 

hor the point D +2*' - 1 " 

Using the scale i"==i unit ; 

These points are rtfprefbcnled as (2, 1), ( - 2, 1 ), - 2 - 1) 

and (2,-1) respectively. 

Note : — 'I'lie distance fr«)m V () Y' is wriltcn fiist, fioni XOX' 
ticxt. ^ * 

If ]* be the point {x,y), \ is called the abscissa and y 

the ordinate of llie point P . Kach of»/hem is al'sc called a 
cO’OdinaU of P. 

To plot the point P, measure off O-M along OX (or OX', 
if V is negative). Fiom M draw MP at light angles to OX, 
making MP=r units. [This should be drawn above Xr)X' 
if V is positive, and below, if negative]. 

The relation between two quantities, one of whith vanes 
in some manner with the other, can, with advantage, be 
exhibited by means of figuies drawn on squaied or ruled 
jjapers. These figures are called graphs : 

N. g*''’ph is really a line (or lines) straight or rnived 

drawn specifically with reference to a given problem on small ecjiial 
squares formed by the inlersenion of two sets of straight lines al 
t'<actly equal distances to two fixed stiaigbt lines at light angles — 
Ruled squaie papers aie used to save llie consiiuction of the 
small squares. 

Take, for example, the relation r = .i. 


Tabulating Ih'- values we have 


■ 

When .V «= ^ 

• 

- 4 

- 3 

• 

- 2 

— 

- I 

0 

1 

1 

2 


n 


-4 

-3 

; -2 

_ 

— 1 1 

1 ' 

1 1 

<'> ' 


2 

j 




Marking the points 

Pi( - 4, - 4'). P2I - 3- - ?)i IV - - 2 ). Pi( - I. - I). Pr,(o.o). 
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re(i,i), Vj(2,2), Pa(3,3), P9(4,4Und Pio(5^5)» and jAninglhem^ 
w€ get ihe graph required. 



Y 


Note. Graphs obtained from the equations of the first degree 
are straight lines. 

Hence to determine the graph of such equation it is sufficient 
to join two points whose jco-ordinates satisfy the given equation. 

Note, (ii) Conversely, straight*Une*graphs represent equations 
of the first degree, expressing thd relation between two variables x 
and y. Such equations generally contain both x And y and are 
therefore indeterminate. In specific cases only one quantity appears 
but even then the other is not seen because its co-efficient |s zero. 
Vide Exercise Vn, Example 7. (i}and (ii). 

28 . To Solve graphically a pair of simultaneous equations, 
draw the graph of each of them. The coordinates of the 
point of intersection^ve the valuls of x and^ required. 



i8 EXERCISES WITH SOLUTIONS. 


Thus i"- 


Solve graphically 

x-r. 1 


41- -X ==0 ) 

For the fust equation .1=0) 

and give two 

i 

^'= 5 J 


points on Joining them we get the graph 

For th. socond *=o^ pi »o po„... 

on ^ -;i;=s6. Joining them the giaph is^pbiained- 



Y' 


These st. lines intersect at the point P. I'rom the fi;*uie 
the coordinates of P are (2,2). Therefore the solution of the 
simultaneous equation is 



29. To find the square root of any number giaphically. 
Let it be required t6 find the square root of 5. 
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Mark off on the stjuared papei Ali — tlje given length, 
namely 5 each iinii being 5= ten sides of the small 

' squaie. Jirodiice it 10 HC, making bC - i (unit). IJisect AC 
at O. With centre 0 , ladius (>A desciibe a seiniciicle on 
AC. From J 3 draw JiD perpendicular 10 AC to meet ihe 
scmicircle at 1). 

Then the length of BJ) jjives the square root ol 5. For, 
fioin geometry, BD*=ABxB<*=5 ^ 1 sq units • 

BD= • 

I''rom the figme ^^c can easI^y lead this length as 2*24, 

/. v^5 = 2*24 approximately. 

'Inhere is one other method of obtaining the square root 
numbers, based on Pythagoias 'riieurem, which states that 
the square of the hypotenuse of a ligtit-angled triangle is equal 
to the sum of the squares on ii.-^ other two sides. This more 
special method Is applicable to tlyi cases of such numbers as 
can 'be written, as the sum of the squares of two 'olhei 


as 
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numbers ; For instance 5(=>i® + a*), io(=ei® + 3*), i3(=a* + 3*) 
and so on. 

The method is illustrate'd in the following figure for 5. 

We can write 5 as=> i*+ **. 



On thq squared paper mark off OA=i. From O, draw 
OB at right angles to OA and <=2. Join AB, Then AB = 
>/ i® + 2*= </s 7 To measure it, cut off AC from OA produced 
SI AH, with a compass. Then AC can be directly read as.2*24. 
= i'24 approximately. 


Exercise I. 


I. Simplify the expression 
5^-f 3-»-(a-»+3)}. 

and find its value, when x— - 

. ^ 4 

3. Multiply x+_^zhy x-k-y-s. 

3. Divide *d*+ ^*X aa* 3 * -• 3 < — — 

, • ‘ by «* + **- f»-d» 

4. Solve + — <=x~ii. 

• 3 7 

5 Express algebraically : — 

(a) The number 5023 when a - 5, ^=2 and ^>=3. 

(i) The excess of twice the difference between a and /< 

over the product of e factors, each factor being the sum of 

nine times d and e. 

6 . PU>t the following points : * 

(0,0) (5,1), (13,-20), (-5,-10) and f- 2.0) 

2- If /\x)=si^ + 2x+3, find the values of 

AohA-i)> /(*). /(4). 


I 5 -»^^-< 3 *~(** + 3 )} 

= 5.v-{ 34,-2 j:-3 
«5jf-3.v+ J.V4-3 

= 4A + 3; =4x/--5) + 3 



-3 + 3 * 0 - 


[Art. 3. 
[Art. 3. 

[H>T. 


[Art. 9. 
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2, Include .v + r in both expressions in a bracket, 
thiL, + jO + c} {(.r + j ) - cj 

= [All. 12 

= 21’!' -c- [Art. ic. 

3. The dividend + 2-. V->. 


^Ail. f6 A. 

+ + ( c;2 4./^2^,T:i:7/2"j,|-Ait. i6. c’ 

= (,,3 f An 3. 

.*. Ans. --tz*4*Zy2 + «r2 + //2. « 


Multiplying throughout by 21. 

7 A 4 * 3 A = 2 1 V - 2 1 1 1 

\ 7A + 3.V - 2l.V= - 21 X 1 1 
or, - iT.v =-- - 21 X II 
or, ~.v=-2i 

or, .v-21. 


[An. 21 C, 
[Art. 21. A 

[Alt. 21. I) 


5. (tz) 5023=5x10004*2x104-3 

= iooo<7 4 * ioZ>4-4 [Art. I. 

• (^) 'Fwice the difference between a and <6 

^2{a-l0 (I) 

Sum of nine times ti and e (and not nine times the sum 
ti d and e)^i)d 4-^ [and not 9 (</4-^)]. 

The product of c such factois= (gf/ 4*^ *' ( 2 ) 

The excess of (1) over (2). 

« 2 (a - i) - (grf 4 - 0 *^ • 
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3. (a) Divide 4.^ - a-^ - by a* + +^* , 

V also a* -81 by <? + 3. 

{b) Find the product of 

4’®<--4V+ til?! by 4*' + .vV+ 

4 4 

4. Solve 

a t b d 

4 <* * ‘ 

5. A has Rs 160 and B .has Rs^4, and each loses a 

certain sum. Then A has five times as much as B. What is 
the sum lost by each ? ^ * 

6. For what value of a is • 

6)a* + [ba + €)x + d divisible hy a without 
a remainder ? 

7. Draw the graphs of the following equations 
(i) jv=io, (u)^= - IS and (iii) A‘+2y=o. 


I . Ans.»a 1^* - 3 ^ * 4(-i' - .V + a) [Art. 3, 

+ ia4-iax -|.v+i2« 

=» a [ JT - 34 + 134- - 10.V+ 130 3 . 
teaa X 13ds34a. 

3. A ffg. ■■ {(a* + 5*) 4* ab) {(a* + 4*) - ab] [Art. 3. Note Conv. 

e (a* + 4*)* - («4)® [Art 1 2 . 

Bsa* 4* 4* 4" 2<i*4* — a*4* [Art. 10. A. 

=■ a* + 4* + <1*4*. 




3^’ 


j [Art 3. 
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3. {a) Dividend [Art. 17. 

sa{x*-j>») / [Art. 17. 

xy+j!*) (.1 •->') [Art. 18. R 
.*. Ans. =» (a- -y) {x -y ). . 


Again, a* = 8i = Or®)® -( 9 )® 

= (<jS + 9) (a® - 9) 

^ =“(rt®+9) (a+3) (a-3). 

^ ^n8.=s(«»+9) (a -3). 

(i) Ans» = ^ - (.vl>*)* 

= ( .V*' )*^+ V+ 2. 


= A*' 4—^4- — .v*>y“* 

162 


= .\4t +JL. — ±2 ... 
16 a 


[5 Conv, 
[16. C. 
[16. C. 

[Art. 12. 
[10. A. 
[Art. 5. 


.4. 



r. 


X ^ I 

ad ic 



{fid + ac^bd 

ad he 

• [21. D. 


[Art. 21. 


5. Let ^'=8^X1 lost by each in rupees. 

A has 160 - x, and B has 64. - a. 

From the question 160 - a = 5 (64 - v) 

5 V - A- ==^ 320 - 160 [By transposition. 

4A'=i6o • Art 21 X & B. 

.v«»40. 

•6* The remainder on division 

as/ar* - (<2 + 6)a®^+ (6a+ €)a + d 
= II® - a* - 6fl* + 6a*+ ar + rf 


[Art. 20. 
[Art. 3. 
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This must be zero f. e. ac-i-d^o ; 



7 0) i-io. 

This means that whatever be the value of y, \ 
I'. Hence the table • 


11 

• 

IC* 1^ to 10 

j- = ('.dy) 

- 5 0 5 10 


Plotting these and joining, we get the grapli of a = lo. 
(ii) Similarly, forj/= —12 we have 


II 

- 10 - 5 0 5 10 



(^li) and f 

or X + = 0, 01; A = - zy we have 

■ 

0 

0 

f 

0 

0 

1 

.1 

Ih 

1 

*J\ 

0 

1 

1 

1 

0 
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Exercise III. 


1. I'lnd the continued pioduct of(.\-(7) (.r - /i) (v - » j 
(.V- (/) , hence deduce the value ot (.v- 2)*. 

rt ii s»i n ^ n 

2. Divyde \ * +.1 * by i + x ' ‘ 

3. Resolve into elementaiy taclors 
2ab and a* - />*. 

4. * Show that (a- Aj (>+/'-<) + (// -c) (J + f -<i) + {4 -a) 

(f + (I - i)=o. 


5. Solve = l+-\ 

7.5 4 

6. A boy is one third the age of his father, and has a 
brother one sixth his own age*; the ages of all three amount 
to 50 years. Find the age of each. 

7. f{x) ax* bx + c and + + find tho 

value of - ^(0) and { 2 )Ai) ~ 4 >(i) 

8. Draw the graph of 5 ' = jk*. 


4Z8 
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I. In Art. 15, for r and d put -h, -c, -d. 
Tespectiv^ly, and write them in the form 
< - r) and + ( - ) respectively. The answer is then 


= — (tf 4- 4 + d)x^ + {ah -4 r/r + ad f + ic/ + < — 

{abc + + rti £/ + bcd)x + abed. 

TiCt = then • ii 

(,v - rt) (.V - b) (a- - c) (a - rf) = 4 ^ (a - 2 ) (* - 2 ) (a- - 2 ) 

= (a- 3)4 


- 2)*=5=.V* - (2 4- a 4* 2 4* + (2#2 4- 2*2 4-2.2 + 2.2 4 

2.2 + 2.2)a:* - (2.2.2 + 2.2.2 4 2.2 2 4 2.2.2)2?4 2.2. 2.2. 

= .v‘ - Sr** 4 24 V® - 32 .V 4 16 . 


^ .’in n an 

A*=.(A^-)*; A ^ 

= (a*)» 

[Art. 5. ('onv. 

3n .in 

n ^ n 


a’+.v*-(a 

^ )» + (A ■* )» 

i 

* 

n n - n 

(A--" +a’» ) {(A^)* - 

n n * n 

- A* A- * +(A*’ 

)* 1 [Art. 18. A. 

n 

11 _ n n n 


But (.V* )* as A'” ; and .r** > * » x * 

t=A"=« I 


[Art. 5 and 8, note and 4. 


— - ^ n " 

and(A^ )* “A .•.•Ans.=A" -i + a . 

3 . (i) A*- 27 <«A*- 3 *a=(A- 3 ) {a* + 3 A+ 3 *J [ 18 . B. 

’ rB(A-3) (a*+3A+9) 

(a) <»* + /*- = 

■»(<* — i+#) )a — b^t) 


[16. B. 
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(3) <2«-^8-(tf*) 

But (a* _ IS (<j“)a _ 4. 

But a*-i» = (a (a - 6 ) 

A ns = (a* + *) (a* + i*) (a + b) (a - *). 

Sinc^eyi (x + y)=-i/A ’-hq}* 

(a -^) (tf + -i) (fl+ -i' 0/ - />f 

= — ^ 14 * + 

« 

Ans = a*! -b^- ar + bc + b* — r* - ab +m +(^ - 
= 0. 


7 . 7 T 5 S 


^ 4 4 


A A .V 12 2 1 

754 ' 7 ^5 5 7 

20.V - 282: + 3 5.V 49 + 5 

7x5x4 "”5x7 

.V 

- =• 2 
4 

■■ .v»= 8 . 

Let .1 = age of the boj' 

•• 3.r= father 

.V 


iH.y „ 

4 I 


brother 


ar + 3.v+g-«=50 
2 ^X X 

^*-50 or 

*v=* 12 the age of boy 
3Ars£36 the i^e of the father 

X 


/ [Art. 5.. 

[16. C. 
- ia) [Art. 5 
and x6. C. 


[Art 17. 
tjE* — 4 - ai- 

[Alt 12. 


[21. l>. 


[Hyp- 

[ii.D. 
[21. C. 


2 


M »t 


Brother. 
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7 . d') If /(.v) = i/A‘-+^.v+t 

/'(o) = X 0*4- ^ X O-f 4 [All. ig. 

« <*. 

<#) (A) = a+ + 4M* 

(o) = + // X o + r. o- = a [Ai t. 1 g. 

« 

(2) 

•'■/( 3 ) = ‘^ 3 ® + ^- 3 - [Alt. K 

-•= 9i/ + 3/> 4- . 

</> (.v)-=-t? + ^A 

,* (2I = <y4- 2/^ 4- r. 2* An. 19 

= ^4" 2/^ 4- 4< . 

••• A3)-^’ ( 2 ) 

— (y(/4- 3/* 4- 0 - (^/4- 2^ 4- 4^") 

= 8t7 4- i - 3<r 



Note . (i) '"The equ. is not of the first degree and is not there- 

fore a straight line. 

(Ii) There is no point below xox* for y cannot be 
negative* [ There can be no real root of a negative quantiiy.} 

Plotting the points and joining them by a smooth curve, the 
graph o(y=iX* is obtained. 

The curve is known as a pJrabola. • 
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Exercise IV. 


I. (a) Show that the difference ot the squaici of aiu 
two consecutive numbers is equal to the buni of the numbers. 

1. (/») Simplify V (“s'lTH.iir ) 

2 . Show that (a + - (r f (<? + 1 )* - (/» + t/Y 

= 2 {it - d) + /> + r + d)' 

3. Find the value of— 

( % +^v + c)(.v +j> -z)(x+z “ ;•)( V + r - a) when c- a* + » 


4 - 


Solve (( 7 ) 


2X- 
X - 


I 

2 


6a‘4- 4 
3‘V~4 


• (^) (A +2) Lx+ 4 ) (l 4 -^)r--t (1 + 5) 


3 * 


EXERCISES WITH SOLUTIONS. 


5. If 5 n a theatre |th of the seats are in the pit, in 
the lower gallery, -J- in the upper, and there are 50 reserved 
seats : how many seats are there altogether ? 

6. Thirty six copper coins consisting of pxe and double 
pice are equivalent in value to a Rupee. How many of each 
kind are taken. 

7. If 4 >{») = 2/1* - 5« + 3 prove that ^ * 

^(«+ i) + <#)<««- i)- 2 i{n)^ 4 - 

8. A man starting at nooii walks at the rate of 4 miles an 
hour. Draw a graph of his motion and read off as accurately 
as you can, the time when he is 26 miles from his starting 
point and the distance he has travelled in 2 hours 24 minutes. 

I. Def. Consecutive numbets are such as differ fron^one 
another by unity. For example^ 3 and 4 are consecutive numbers. 
Let X andj/ be any two consecutive numbers. 

Then, by def. i. 

. •. (.V -jr) {x^y)^(x ). [21. C. Axiom 

or JIT* - j = .V [Art. 12. 

(fi) Refer to Art 7. 

625« 5* ; and 8f =3^ 




[Art.?. 
[Art. 7 . 


2 . 


Ans. 


3 a 5 '‘ 


(a + i)* - (<r + </)* ■■ (rt + ^ + f + <0 ^ ^ 


[t6. C. 


Similarly- 

{a+e)*-(6 + d)*=a (a + c+i+ti) (tr+t 

Adding we get 

{(i + i + f+ <0 ^ [Art. 17 - 

(a — «f) + ’ 
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(.V +y + «) (-»• +j'~z) = (.V + >■)* - 2*. . . 1 


I [An. 


. 12 . 


( ah- 5 - y (y -h S - a ) s* (2 + .V - y) (3 - A - y) 

=3 2* - {i “ v )*..,2 [Art. 12, 

But2* = A*+y [Hyp. 

1 = * +^v* + 2a y - (a* = 2a:j* [Art. lo. A. 

2 == (.V® + V*) - (a* ~ 2a;v + j'*) — 2A;r. [Art. 10. B. 

y, Ans. = 4A‘*y2, 

(a) ’Dividing 4 bje numerator by the denominator. 


2 + ' 


24 - 


l2 


A - 3 3 A - 4 

Subtracting' 2 and dividing by 3, 


[ 21 . A. D, 


4A - 3A := 8 - 4, 


[31. D. 


A-2 3.r-4 

yp 3A -H- 4' ~ 8 
or V “ 4. 

( i ) The left Viand member = a 3 4 - i2a“4 - 44AH- 48 [Arl.i4.A. 
The right hand member 4 - 12 a' 4- 35) [13. A, 

.i‘* 4 - 12 1’”+ 44A 4- 48=- A® 4 12a‘’4- 3^A [Hyp. 

44^-351= -48 [Art. 21. A. 

/. gx — - 48 

48 I 


01 A* 


9 ^3‘ 


T.et \ = number of seats required 
, the number of seats in the pit= |a 


[Hyp. 


„ lower gallery = ^ 


A 

'5 


»> 9} 99 i» •> j» upper j, 

number of reserved seats «= 50. 

Total number tof seats x+ ^ + ^ + 50 
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FrOjh the question 


1 :\ 

lO 


3 3 

8 

40 1-15 I -"T 2 \ - 8v 


- *n V - 7- t - , = 50 

0 10 


- - 30 


[21. A. 


40 

or e; \ 40 X ^0 f 1 21. L, 

■ - I* 1 

\ - 4r. X 10— 40c ». 

u 

6. Let .v= number of double pices 

35- \ = number of single pict-s. 

/. 2 \ -t 36 - i — value of one Rupee — ^4 

or .1 + 3b -* 64. 

V 64 - ^6 =“. 28 ) " [21. A. 

••• 3^ - ' = 8 J 

7. ^ - 5«+ 3. 

</) («+ i)=- 2 («+ i)- - 5(«+ i)+ 3. [Art. 19. 

= 2(«-t 211+ i ) - 5(w-t- 1 ) + 3 [Art. r'O. A. 
- 2//’ + 4 m 4- 3 - 5« - 5 f 3 [Art. 3. 

-- 2«’ ~ « 1 


Again. </> {n - i )=2(« - i)-- 5 (» - i)+ 3 [Art. 19. 

= 2(«® - 2« + i) - 5(« - 0 + 3 [Art. 10. B 
' =- 3 ;r-- 4»+ 3 - 5« + 5 f 3 [Art. 3. 

= 2«’ - 9«+ 10 2 

* 

-2^(«) =^-4 «”+io«-6 3 

Adding 1 , 2 and 3 . 

^«+l)+^(«-l)- 2^(«)=S4.' 
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8. Measure distance along OX, (one side of a iquare^i 
mile). 

Measuie times along OV, (lo sides of a square - i hour). 

'J'he following table gives the relation between the time 
and distance travelled. 


lime 0 p.m. 

^ p.in. 2 p.m. 

3 j).m 8 p.m. 

J)istance | 0 

4 miles 8 mis 

12 mis 32 


Plotting the points (o,o) (4.1) (^<2) (12,3) . due regard 

being paid to the ditlerenl hmIcs- staled above and joining 
them the graph is obtained. 

From the hguie we sec that conesponding 1026 miles 
•time indica^ted is p.in. and corresponding to S hours 24 
minutes distance induaied is miles. 

These then give the required answeis. 
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Exercise V. 

1. Show that 720+1 + 1 IS divisible by 8, when » is a 
positive integer. 

2. Find the G.C.M. of 

. A’®- 2.\2-.2A-3 and 2 a2 + 2a:+ 1. 

3. Resolve into elementary factors — 

a*2 + 9.v+2oT a2-9A’+2o. i® + A’-2o, and 

4. Solvd the equations, 

® -r *— — 

<«) 

( a.r+ •=> 43. 

(Hi) A'®«»A'+ao. 
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5. A person bought a ceitain number of sheep fbr ^^94; 
having lost 7 of them, he sold ith of the remainder at prime 
cost of j[zo. How many sheep had he ai first ? 

6. A and B began to play, the former with exactly J of 
the sum which B had. After winning Rs 10, A had as much 
money as li. What had each at first ? 

7. Plot* \he points, given by the table below and deduce 
the eqn of the graph which* passes through them 


A' — 

’*0 I 3 3 4 

J' = 

•71; 3*5 625 9 11*75 


8. If a body falls freely under the acceleration g 
of gravity for / seconds, the space (in ’feet) it falls through is 
given by the formula S-=^gt- where ^=*=32. 

Find the space a body under the acceleration of gravity 
falls through in 5 seconds. 

Also find how long a body takes to fail through 144 feet. 


I. « is a positive int^er, be ft odd or even, tn is 
always even, « 

2«+ 1 is an odd nuirfber 

Referring to Art. 20, corollary i , wee see that is 

divisible by when m is an odd number. 

73n+X4. i^a+i {3 divisible by 7 + i or 8. 

N,B^\ raised to any powers^i, • 
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tAb first expression = .v* - i - 24* -24.-2 


2. 



=s (4 - 1) (A'® + .V+ i)- 2 ( 4 ® + 4 + l) 

[ 18 B. 


= ( 4 ® + .V+l) (.\ -1-2) 

[ An 17. 


= (a-* + .»• + !) (4 -3). 

• 

The second expression =.v*+ i + 2 + 2.v # , 



= (4 + I ) (4-* - 4 + I ) +. 24(4 + f ) 1 

[ i8. A, 


» (4 H) (4- - 4 + I + 24 ) • 

=-'( 4 -+ I, ( 4 ’ + 4 + l). *' 

[,i 7 * 


G. C. M.=:\ 3 + X + I. 

$ 

3 - 

ist. = 4 ®+ 4 X + 54 + 20-4(4 +4)+ 5 (.v+ 4 ) ^ 



= (v+ 5 ) (1 + 4) 

[Art 17. 


2 nds= 4 - - 44 - 54 + 20=4(4 - 4) - 5(4 - 4) 



‘ =( 4 -- 5 )(l- 4 ) 

[ All 18. 1 


3rd = 4®+ 54-41 -20=4(4 + 5) - 4(4 + 5 ) 



»=(4 + 5 ) (4-4) 

[ An 1 8. 


4th «= 4* - 54 + 44 - 20 = 4 ( \ - 5) + 4 ( 4 ' - 5) 



= ( 4 -+ 4 ) (4-5) 

[ Art 18. 

Note— These examples illustrate the converse of Art 13. 

4 * 

A — a + bx — 4 - 

‘ a/> ab ' 



a 4 - a* + hx - = d® + 

[ 21. C. 


4 (d + ^)- 2 (dS + ^ 2 ) 

[ 21 . B. 


. ^ 2 (d«+i 2 ) 

• • -V — 

a+b • 

[ 21. D. 
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(//) Multiply the ist by 3, and the 2nd b} 2. ^ 

1 

4vV+6i' = 86 2 • 

Addmg 1 and 2, i3A‘=i43. /. a = ii. 
Substituting this value of i in the 2nd equation, 
• 3r = 43“22 = 2i. 

y = 7 - 

(lit) A^“\ + 20* • 

This can be written a*s 


,21 I). 


A - A * -*20 = 0 . 


i.e.. as f.x (a 4- 4) =0 
. . A = 5 or - 4 

Let \ = number of sheep he had at fnsi. 


[Kx V. 3. 
[All. 23 B. 


Then L =piime co^l of each shep in £, 

.1 - 7 = number of slieep after 7 were lost. 

' --- = number which he sold foi jC- 20. ^ 

But Ae price of each sheep x number sold -- /'20. [Hyp. 


94 " 7 

~ X = 20 

A* 4 


94 \ -658 = 801. [All. 21. C. 

or (94 -So) 1 = 658 [Art. 21 A. 

or 14^=658 
/.A' =47- • 

6 , I-et A*= number of Rupees with which B began to play 

* - - i* = A 

■ • 9 1| f» »> )9 -O# ,, , , . 

After the play A had >.v+ lo. and B, .v - lo. 

.v-io=J.i + io [Hyp. 

or -5.»=2 o [Art. 21. a. 


.V- io=* i + 10 


or .» = 20 
g X 20 

or .v=— ^=-36 
t .v*i6. . 


[Art. 21. C. 
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The graph is, from the figure, a straight line. 

Its eqn. is of the first degree and is of the form 
A.r+B>' + C = o. • 

Since It passes through (prys^ we have 

75 B + C='0 1 

Similarly because it passes through (1.3-5) and (3.9) 

A+ 3-58 + 0 = 0 2 

3A+ 9B + C=o 8 

From 1 [at- D- 

‘75 
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4» 


Multiply 1 by 12 and subtract from 3. # 

3A + 9B + C“0 
9H+ I2C~0 
/. 3A-11C-0 



. . The eqn l&c^mcs 
_4C 

3 3 ■ 

•m 

01 II.\ - 4y^^=t I 21. C. 

Sface ii> 5 seconds =» /(5)=» x [ 19. 

== 400 feet. 



16 

Time for [44 feet=!<^ (144^= .= sec. 
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« 


Exercise VI. 


1. Simplify (rf) 

2» + !X4 

( 5 ) N/i4+ v'(i6.\”+ 8.1'*+ i')}. 

2. Reduce to their simplest foims. 

(i) 

- 7 X+ 10 

‘'It 2 1 + 2 

2 \^ - a -1 

3. Solve the equations, 

• (i) .1+ +T- = «? 


(>') 

(ill) 


in) J. + -i = !_ 

A V II 

J ^ _ I_ 

A y h 

(lii) 25.1- - 7.\ = 86, • 

4. Resolve 4 (.vr4-^7//)‘-(.i-4-r"— into 4 factors. 

5. If I buv oranges at is. 6d a dozen and 3^ lim^ as 
many apples at 4d a dozen, and after mixing them sell them 
at IS a dozen and thereby gain ns, liow many dozens of 
each do 1 buy ? 

6. A person sells a acres more than the m^’^ part of his 
estate and there remain h acres less than the n^*^ part. Of 
how many acre;^ does the estate consist ? 

7. If and ^ be the roots of the equation 

v* Vpx^rq^o 

Kind the equation whose roots are 

8* Draw the graph of y = a\ 
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1 . 


00 


22 


2U'+1 X 2^ — 
2 '!++ 


\ 4 Conv. 


2“’^* (2® — I ) _ 22 — 1 7 

2 n+l X 2® 2^ 8 ’ 

f/>) t 6 v 2+8 i^ 4 - v‘*^{4v)2 + 2(41)12+ (a2)2 

•• 

.'=(4x+.j,-’; 2. [Alt. 16. a. 

• 

Ans=N/{ 4 + *>^( 4 / n /{4 + 4 -^ + .l-2f 

= ^/{2^+2 2 A +.12}=: >/(2+.02 [ Art. 1 6. A. 

= 2 + \ . 


2. (1) Refei to Art 5. 

* * 1 

Ans. *= 8<7V-»®6 V**. 


(ii) 

(ill) 


Ans. = J-ir.5lii-!L = .LZ5 

(.V - 2) ( I + l) .1+1 
Nunieratoi = .v-(.v2 - t ) - 2( i - i). 
= .i 3 (.\ + i) (.1 - i)-2(.v - 1) 


[Conv 13 D &C. 


[ 16. C. 


= (.V - l) i l*(.l + I) - 2} 

=(A-i){.r' + .vS-2}. 

« 

Denominator — 2.i®-2 - \ + i 

-=2(.v»- 1) - i(.i - 1 ) . [Art. 17. 

= 2(.i — i)(.i-+ i + T)-i(a. — i) [Art. 1 8. B. 
= (.1 - i) {2(.i* + .\ + i) - 1} [Art. 17. 

— (a - 1) (2.1® + 2,1 + i) 

_ + 

. •. Ans = 2 ^.2 ^ 2.1 + I • • 
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3. (f)‘ = 

Squaring 2<7.\ + 1**^ - 2</.i + .v®. 

or 4(7a = 


a 

4r7 4' 


(7’/) Adding the two eqiifttions, 

2 I 1 

ah 

A <//» 

* * 2 3 * 




2 ah 
uT'hr 


Subtracting the second from the first equation. 

2 I I h - a 
y ~ <7 h 


ah 


bv 22 A, 


jr ah 
2 b'-a 

2ab 

y-^h^a 


2 ah 
a - h 


[ / // - t/ ■= - <7 4* /> 


5= - It? - //) 

{Hi) By Alt 23, from the equation 
25.v^ - 7.V — 86 =0 


A* 


7jfc>/49d-86QO 7 ±V ?^9 


50 

50 


s;o 


-86 
7;o *sO 


ijB 

"S5 • 


[21. A. 
[21. E. 


[22. A. 
[21. C. 


=2 or 



EXERCISES WITH SOLUTIONS. 


45 


{ 2(.9- + ab) }* - (a* +y-a^- i*)* ) 

= (z.vy + zab + v*+^’* — <7* — b*) x (2.\.v H' 2ab — 

, -y- +■ tf* + <0“) [16. C. 

Now the first factoi =■ ( \* + 1 * + 2.v)') - («* + - zab) 

[Conv. 3. 

' I =■ (.v +^02 - (<7 -b)^ (An. 16. A. & B. ' 

^ ■» 

= (.V +,y + a- b) O' + /') I Art. 16. V. 

2nd factor = zbb + a'‘‘ + b^~ (x‘^ + j. - 2.1 1 ) [Conv. 3. 

= U 7 4 A)* - ( i -j )* [Alt. r6. A. & B. 

■=(rt + /^+ I *”.) ) (<7 + +j') [Art. 16. C. 

• * 

Let \ — No of dozen oi oranges bought. 

3^.1 = no. of „ ,, apples 

The oranges cost shillings.* , 

* 

,, apples cost 3a,\ x shillings. 

3.V 7.V 

Total coslsr'- + ^ shillings. 

They are sold for + x i or — shillings. 


by the question. 


9± 

2 "“V2 


4- 



II. 


iia* 

6 


II .-. .V »6 (oranges ) ; 
3i.v=.2i (apples). 
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6. L^i .1 ^ number of acies lequiied. 

He sells “• + »? and theie remains - -/^ 
m n 

/. bv the question, -- x. 

in n 


A i , 

or - - — *= i 7 ~ h 

m n 

(mn -- m - , 

mn 

. ^ mn\^a - h) 

mn - m - n 

7. Hv Arl 25, < + — /and — 

Also the cqn. ^^h()s• loois aie L, * is 

< fi 



or .\- + -L x-\ =-c. 

y y 

or y 1“ + / \ + I + 0 . 


[ 21. A. 


[21 ‘C. 


[ An. 26. 


8 . Use for the y value'J one tenth 0/ that for .v. 


when 


11 

1 

-2-1 0 I 2 3 4 

1 

II 

-8-1 0 I 8 27 64 


Plot these points and join them by a smooth curve 
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J 



Exercise VII. . 

A 

1. Show that tho continued product of any foui consecu- 
Uve pumbois top^ether with unity is a square number. 

2. (</) Show that (x' - ri.+ + + is dnisible 

by 2.x* + 2i<“. 

(l>) Resolve into, elementary factois 
2.x_:c s + .X *( )/ + 2) + » *( c ^ X ) + S»( V + )■ ). 

3. Simplify * 

(.) 

X-^ -4,i®+4x*-q 

(^) + H- 

{a-6)(a-t) (,li-a)(h-() (t~a){f-i^) 
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Sfilve 


(i)^ 


(H) 

+ wi -f \ a - 

>/<?+ V- •Ja- 

(iii) 

5,1+ ii>' = 146 

* 

IIA- + 5v™IIO 




K. A crew which can pull at .thfe rate of nine miles an 
hour finds that it takes twice* as loiig to come up a river as 
to go down. At what rate does the river. flow ? 

6. Find two numbers in the proportion of 8-5 the product 
of which is 360, 

7. If < and f^ be the roots of the equation 

— o, find the equation whose roots are 

1 I + i8 

18 ’ < 


(i) 


' (ii) 

8 . Find three cube roots of i. 

I. Let .V, A’+i. .A + 2. and a + 3 be four consecutive 

numbers. f See Def. Exercise IV. 1 (a) 

Their product - a(a* 4 - i) Cv+2) (^ + 3). 

= .v(-v+ 3) (•'■+’')(•»•+ 2) f V xa. 

= (.\*+ 3.V) (.\*+ 3.V4- 2) [ 13. A. 

But ^ + 3.v= (.%* + 3 » + r) - 1 ; 
and A® + 3.V+ 2 e (.v®+ 3jr4- 1) + 1. 

Their product a=(v*.®+ 3^:+ i)*- 1 [Art. la. 

Add unity to their product, 

Result™ (jr* + 3A'+ i)* which is a square number. 
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2. (a) Refer to Art 20. Corcrflary 1. 

Now, because in the given expression the index is 3, which 
is an odd number. 

therefore it is divisible by their sum 
(Af - xy 4 - j'*) + (a2 4- Jiy which — 2 a* 4- zj K 

\yB 4* +y^z 4- 4- 4- a®) (a 4“>') 

-z{2Xy-\rX^-^yH,-^.\y{x-)ry) hz%v+y) [.Art. 17. 
-s(.v4-^)*4-.vj/(A4-j'j4-a®(A*4*>') [ ArL 16. A. 

j I 

* >= (.V +j/) ^(.v +_►-) + .^ + **} [ Art. 1 7. 

• = (a' +_y) {a* + (.\ +_>')® + -9'} 


I 


= (.v + >0 (z+x) (e+.y) [.Art. 13. A. Conv. 


3. (a) >Num©rator = a'*+6jt® + 9 — 4** 

*(A*+3)*-(3.t)* 

= (.r»+ a.» + 3) (.V* - *A + 3) [ Art. 16. C, 

Denominator = (.v*)* - 2. a*. 2.v+ (aA‘)* - 3' 

■■ (.V* - 2.0* “ 3* [ Art. 16. B. 

— (a-s - 2a + 3) (.v» - 2.V - 3) [ Art. 16. ('. 




Ans.= 


a* 4-2A-H3 
A* - 2A - 3* 


i - a =• — (a - ; r - a ■= - (a — <•) 

and e — 6 = ~{ 6 r-f) [Art. 3. Couv. 

{i:-a)(r-i)={-(«-OJx{-(i-0} 

«(a-f)(f-<-) * [Art. 9. 

.•. The given expression =“ 

J I + ! 

(a - (a - f) (a - - c)^ (<* (^'*<) 


(A-0-(a-f) + (a-i) ^ ^ 


4 
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SO 




T 


4. in the numerator and denominator the terms are 

the same, but the connecting signs diffeient, apply [Art. 22. E.] 


Thus 


.V + fl + .V -- a /> + I 
x+i2-{ \ -a)~ d-v 


4 - 


2 X . A ^ , 

or ■ = i — ; i.e., - = ; - [2 being cancfellea 

2110-1 a b - i ^ ® 

« 

a{h+i) , ' 

. • 1.1 — k t ' * 

< 5-1 

(zi) Here, also apply the Art. 22 

2 i/a + x b + i *^^+1 


„ rt+t //«+2/<+l 

Squaring, 


Again apply the same article, viz. 22. E. 

a ^ h- + f X zh 

* * Vi zb a ” //“ + i 
zab 

'“F+l 

(m) Add the two ecj nations. 
i6 (.v+ ^0=256. 

«s 1 6, 

Multiplying by 5, 5,1 -h 5V = 80.. * 1 
Subtract 1 from the first -equation 

. . 6y = 66 : j'= 1 1. 


[22 A. 

1 

[21. C\ 


But X =* 1 6 .V -« 5. 

5. Let the river flow .v miles in one hour. 

Now, in one hour the crew pulls nine miles. 

/. It takes one hour to go down .1 + 9 miles, which to 
come up, it would take two* hours by the^uestion. 
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In two hours the crew pulls 18 miles. Rut thS stream 
being against at the rate of a miles an hour, they leaily move 
over 18 - 2 V miles. • 

.r + i;-i8“2A; or 3 a,s= 9 ; or 3 miles. 


6. Let the two numbers be 8a and 5a . 

.8a'^< 5a = 360 ; or 40 1 * = 360 

a‘-=9, or a=-dtj3. ^ [21. E. 

8it=24*or -24 , 

•and 5a* = 15 or -* 15. 

• 

• Tj he 

7. Hyart2<;, < + i3 -=-- , a 0 =- 

</ 1/ 


(/) Also, by art 26 the required ecjuation is 
„ (i + ct 1+0} (i+X) i + ZJ 

( 0 < ) 0 < 

or Multiplying by oljS • ^ 

j 8 •v'B-i ot-t-cc3 + /3 + /j2 }.i + H-«t+l 8 + =C 8 = o [ 13 . A. 

or~.vS- |(«t + i8) + (<-t-/ 5 .'l>- 2 <<( 8 |.r + i -^+~=o 


or 


ji ;3 — 4 4, > x-\ — 

a L ii ^ ^ a 

or acA^ + (jS - 4 , *" = o 

(li) Similarly, the require’d equation 

is a-3 -- (c( 3 + / 32 )a* + <")82 - o 

or r2~{(cc + /8)3-2flU3fa-+(<>C/3)2==o 

0 f ^ ^ 

" ■' ■“ 

or - (//* - 2ac).\ + f ^ a o * 


[•/ «t2+/32 = (ct + /j/-.2Xj(J 
(<7 - /) + f ) 


[ Alt 26. 


[Art 25. 
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8. Wt , 

Then x is by definition the required root. 

(jr- 1) (a‘®+^+i) = o [Art, i8, B. 

X - 1 =0 or x^+x+ 1=0 I Art* *3. B. 

X- 1 = 0 gives .» = !. , *. 

m 

jpJ+af+i®’© gives . 

-r±^/ 7 T^ r Now_>/7^= 

By Art. 33. A, A- = ^ I =V-i \^3 

L “'V 3 t 

ri+i'^and 

2 Z ‘ % 

Where i stands for the imaginary value - i. 

Note. This 1 is the typical itnaginaty quantity. It has 
no real ifumericai existence for no number whether positive or 
negative being squared can yield a negative value [Art. $•]. Conver- 
sely there is no number which is the square root of --'i. 

It IS clear therefore that generally the square root of any nega- 
tive quantity is an imaginary quantity — not only of ^/— i butof 
etc. 
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» Exercise VIII. * 

I. If « be any positive integer show that 
(a 6 )^ - {Scy^+{cd)^ - (rfa)’’ is divisible by 
ab-^bc^cd-da 


2.* Resolve into elementary factors. 

(»■) (i+j)®(i+i2)-(i+fj® (i + a»), 
(it) .r* - (tf + i ) j?® Hi (^r + b) abx - 
(Hi) or^ + A^+i, 


3 - 


Simplify 


--pin + n* 

w® - imn(m - «) - ^ ;//•** h-IT* 


4. Solve (i) v^.v-i6 + n/a'-8. 


<rx - 3 * 




f/'O — 

iiii) 3.v+2ys=i3 
3V+ 25se8 
32 + 2A «a 9 
(iz-) (.v-x)»«i6 


ax 


.i-; 


t 


5^ A person has just a hours at his disposal. How far 
may he ride in a coach which travels 6 miles an hour so as to 
return home in time walking back at the rate of c miles an 
hour ? 

6. A man travellecf certain distance at the rate of seven 
miles an hour. He then found>that if he had not travelled so 
fast by two miles an hour, he should have been six hours 
longer in performing the same journey. Find the distance. 

7. Draw the graph of : 3.1- - 4>> =* 1 2, 

8. If find the value of *(io) - ♦(9'). 
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I. Th8 given expression ■= a''b'' — b^c^-Vc^d'^ - d°<i’' 

* = b''{a^ - i") - (/”(<?’’ - ( 

_=(/(’> - d") (ij" - c") [An. 1 7. 

But «“-<•" is divisible by a-c, [Ait. 20 Cor. 2. 

also - rf" is divisible hy b-d [Art 20. Cor. 2. 

o 

The whole expression is divisible by 
(a - c) (b - d) 01 ab - be + cd -^da. 

2 (/) =(l +t? 2 + 2(0 (1 ^c'-) - (l +<*^+ 2O (l +U^) [10 A. 

~ (i + 12 *) (r +<*) 4- 2 c7(i + f®)*- ( I + i‘*) (i + a^) * 

- 2 <(l' 4 t 2 *) 

= 2 / 2(1 + f*) - 2 /(l + ti^) 

— 2 a - 2 C+ 2 iTi^ - 2(Jl'C 
^2 {a-e) - 2 / 2.'(<2 - / ) 

— 2{(r - c) (i - tic) [Art. 17. 

(ii) • =r - (2*/'* -* {i7 + U* + (tZ + b) iz/m , 

= {y' + /z^) (,i* — ab) - .v(^2 + ^) ( V* — fz/^) [16. C. and 17. 
= (.V* — ab) {a* + ab - \(<z +^^} 

=s(A'*-dz 5 ) (a -fz) [Alt. 13. D. Conv. 

(Hi) A'^ + 2A’-+ * -A* = f.\’+ f)"-A’ [Alt. 16. A. 

=?(.v®+ i+a) {(•■^"+ [Art. 16. C. 

or (.%* + A’ + 1 ) (.1® - r + 1) 

Note I, — The proces'i of this example is the converse of solution 

2 , £x. II. 

ffl* — mn + ( ffl + zz) (m — n) fii. B. 16. C. 

^ (?w — «)* ^ (/Z2 + — mn + «*) Land 18. A. 

I 

"“(w -«)*■ 


3. Ans. 
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4. (/) >/ A - 1 6 + n/ .V = 8 1 [Hypothesis 

But (a*- 16) -.v= “ 16 ,2 * [Identity, 

Divide 2 by 1 . 


Note 2 .— This is really a particular case of the general expression 
flf4n4-;e2nyin whose factors aie .r*" 

• and 4- + V*" . Here«=si andy**!. 


\/.r - 16 “ \/.v= - 2 8 [ 16. (\ 

• % 

Subtiact 8 fropi 1 . .2\/ i == 10, or v/.t=5 

.V=25 . • [ 21. E. 

• Note — /£/<»« /z/y means Sameness, Whatever value may be 
it^igned to |i:, (j;— 16) — r«= — t 6. Hence the two sides of this 
equation are said to be identical. 

{ii) aa - + ^ [ 16 i\ 

• « ^ 

4 i ^ [ From the equation 


nf 


^ 1 - i ^ - c 



— n 
» - I 


[ ]]y ^transposition 
and Art 18. 


« - I 



{iii) Adding the eijuaftions, 
5C.v+j' + £r)=30 

a 4_1'4 s==^ 1 

3^431 ' 4 35?= 18 
But y 4 3 ^“~ 5 ••• ••* * 


.1 


1 { 

a ( « - I 3 • 


[ Multiplying by 3. 



56 


EXERCISES WITH SOLUTIONS. 


JVtuItiplying 2 by S, 3y+98»i5. 

*5 But 3tyH-2aa*s8 

7a=« 7 or za 1 

Substitute the value of a in a y *= 5 - 3 3. 
Substitute in the third equation the value of s. 

« 

or 

(w) Extracting the sq. root. * « ^ 

1 « ±4 • ^ [ Art. 2i. E. 

^ • 

• jp-i '=4 7 or.v-i=-4 

jf*5 J orA*«-3. ^ 

*j. Let..v=» number of miles the person may tide. 

.•* it would take him 7- hours to ride in a coach, and ^ 

O t. 

hours to walk back. 

adc ^ 

yy the question, .v = -£,£— 

6. Let distance rtquired in miles, ^ 

/. the time taken to perform the journey - -y hours. 

If he had reduced his speed by two miles, be would have 
taken -^hours to perform the same journey. 

5 7 

or £^8=6 

35 

35x3= 105. 
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7. (0 The equation is of the first degree. » 
it represents a straight line. ' 

If .r=>o, -3. 

If j; = 4 , 

Plotting these points and joining them we get the graph 
required. ^ 



o J., s lOX^tO+l) 

8. <^{io)= — = 5x11 = 55. 


N 9x(9+0 

•tig) ■* “5X9-45- 


[Art. 19. 


^(10) -^(9) =10; ' 
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t Exercise IX. 

1. If any three consecutive whole numbers be taken, 
prove that the sum of the squares of the greatest and least is 
greater by 2 than twice the square of the middle number. 

2. Show that (.1 +j- + 2)® - (.V® +_>■* + s*) 

= +.?’)(•»•'+ s) (;- + =■)• 

3. (ir) Resolve r* 4 4 into factoi s. . 

ft 

(^) Find the G. C of -f 

and .1*+ 2.1'®!' — ^ 

4. Solve (i) n /.4 -5 + n / 1 vT 7=-6 ‘ \ 

(ti) my + n.\ - a U' ) ^ 

ny + mxi^shxv 1 

{tit) .v+35 = 7 o.v2 . ^ 

5. A certain fraction becomes 3 if i be added to its 
numerator ; and if i be added to its denominator, it becomes 
} ; what is the fraction ? 

• c 

fi. The length of a ceitain rectangular is to its breadth as 
^ : 5. One-sixth part of the area being planted, there remains 
for ploughing 625 square yards. Show tiiat the dimensions of 
the field are 30 and 25. 

7. If and fi be the roots of the equation 

+ c^o 

Find the equation whose roots are «<.® and 

8. A and H, tiavelling at 8 and 12 miles an hour respec- 
tively, bicycle towards one another from two places 50 miles 
apart, starting at the same time. Find graphically when and 
where they meet, and when they are 10 miles fiom one 
another. 



EXERCISES WITH SOLUTIONS. 


59 


I. Let .V- 1, X, .v+ 1 be 3 consecutive nutnheifJ, of which 

.1 - I IS the least and .i + i the gieatest. [See Dei Ex. IV. I. ' 

« 

Now (.r-i)s+(x + i)® = (.t*-2i + i) f (.1- + 2.V+1) [lo.B&A 
= 2(.\ !* + 1 ) i.e. (.\ + !)=* + (x - i)- is greater than 2.1- iiy 2. 


2 . (.X + V + c) = (a +j ) + 5. 





•. (.v+y + s)* = ( X +)’)3 + s®+ 3s{.i +_r) {(a +j')+ "} [n-A- 
= x5«t-)'*+ 3.^(x +_)) + s'’+ 3 o(a +_) 0jj:+j' + r} 

Subti acyx *+)••*+ 2* , therefore the lemainder 
= 3 -*»(V+.) 1 + 33(1 +.r) {x M' + c) • 

= 3''»-|r) {.xy+*(*+.i' + 2H [A'b 17' 

= l-xj' + ci A- 4- v) + c’} 

+ ly^n) [All. 13. A. C onv. 

A ^ + 4 =.v^ + 4 A - + 4 — 4 1 ‘ 

= (.vM-3)2-(2.v)2. [16. A. 

~ (.1*2 -f 2.1 ^2) (x^^2i + 2) [16. C 


Note.-rThis is a particular case of the factorization of the 
general form +4^* which is resolved into (x^-\‘2ax-{'2a) (»r— 2 ax 
la) a being « i. Similarly by giving to a in succession the integral 
val&es 2, 3, 4 etc we find the factor of .r^-|"b4, .^*+324, x ^-\- 1024 &:r. 

(/^) is/ quantity = \3 ^ + </ - c? vi-. 

+ + J + -.0 [18. Ji. 

= ( V - y) {x^ ^xy+y^-^r dx] [Art. 1 7. 

2 /i(/ quantity =.v^+ 2xly +xy- - + 2 (ixy^ + r*). 

, • [Art. 3. Conv. 

But A*^+2i''*i + [16. A. 

and ir:i’3 + 2t?A'j'^ + y^=»(tM’+j*r [i^>- A. 

.’. 2 «// quantity = (a* + xv)^ -{ax+y^)^ 

«=(A3+.lV + tr‘V+y*) (A*4-.U'"r7A -|’^) 

.*. Ans. =Jc2 + A'r + aA'+ j'2. 


[16. C. 
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EXEiy:iSES WITH SOLUTIONS. 


4. (*)' v'jr+7a:6 

5 ) + 

Dividing 2 by 1 , -yx- s - ^x+ 7 ' 
Adding 1 and 8, 2 ^x - 5 = 4- 

or y V— 5aB2. 


1 

2 . 

[Identity. 

- 2...8 


•*-5 = 4: or, .r«9 
(it) Dividing the equations by .v-jj, 
my nx C * . 


-ifArt. 21. E. 


Similarly — 4.— 2 * 

or y 

Multiply 1 by m, and 2 by n ; 

ni^ mn , mn 

•*. — + ^ and •' 4 - — '^nb. 

X y X y 


Subtracting the latter from the former, 


ma - no. by 22 . A 

X 

X I m^-n^ 

m^ — n^ ma — nh ma — nh' 


Similarly multiplying 1 by «, and 2 by m we get 
" mb- na 


4. (tit) 70.V* - .V - 35 —o 

leb Vl + 35x70 '' 4 • 

2 x 70 

' ¥ 
ije: _ tat:99 tOO '98 

“ 140 ** 140 “140 “140 


5 

7 


or 


Z 

10' 



[23. A. 
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5. Let the numerator of the required fraction ==x 
and „ denominator „ 

.v+ II - . 

— ’ — = — 1 

=-L 2 

J'+* 4 


[ Hyp. 


tS. 3^-j;= -3 i 
4A-V**! 3 


►V = 4. 
15- 


or th^ required fraction = ^V 
^ 6. The length ^i£ the field in yds suppose. 
5A*s=i^readth of the field, 
area = 3o;t’*, 

One-six^\ being planted there remains i - J or, g for 
ploughing 


-^ x 3 cu ’*«625 

0 

25.V*«625 

25 

or .v = 5. 

Whence 6x ** 30, 5jr =* 2 5 . 
By ait. 25 

<+/j* ~t 

a 


• ^ 

and, by ait 26, the lequired equation is 


L Hyp. 
i 21. C. 



X* - (<5 + /s' ).v + •= 0 

• 

or 

A-* T {(*+iB>® - 3<>W(< +/>)}■» 

+<<.®/S’ = o [Art. II 



\) A® 

or 

a\~ a 


or 

.vs+ ( ^ 

BSSQ 


1 , rt* / 1/’ 


.or 

a\\ * + (i* — V — 4® «= 0. 
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EXERCISES WITH SOLUTIONS. 



On the squared paper, take the points A and B 50 miles 
apart. Draw through A and B the graph of A’s and B’s 
motion by the method adopted in E-xercise IV. 8. This is 
done by marking Ai = i hour and 1 0 = 8 miles, and joining 
AC. This gives the graph of A’s motion. Also marking 
Bi'*i hour, i'D=I2 miles, and joining BD, we get that 6f 
B’s motion. 

Let these intersect at O. Th*e ^iine corresponding to thi^ 
point = AM = 2 i hours- 

A's distance from his start = 20 miles at the instant of 
meeting. 

These give the required .answers. 


EXERCISES WITH SOLUTIONS, 

» 

Exercise X. » 


1. (</). If 2 f=t/+/'+‘F p>ove that 

- a) * + (.<■ - i )' + “ ‘V' + 

(h) Prove that 

• 4.t>(Aa + ,'*)*(*-+.»v +.»'■)-’ -^x’-xv +,>’■)■■* 

2. ((;)^implify*^P--- - - when -V= 

(/<) Stew that n{ft- i ) V< - -p(P ~ i) (^ ~ *) 

-=*n - /j {(«+/ - 1) («+/ *- 2) - np\. 

,1 j »» + 22;= + 2.V 

Smply -;r+— ’ 


simpjb “"O 


Sc^'e (ip s/x-\- 


I”) r •i->'=3 
I L+i 


X 


\/-» - >/ 1 


(ili) x^'- 


i;. Find three consecutive numbers whose sum is 33. 

6 Two boats start for a race ; the second boat rows 25- 
strokes tp the first’s 28 ; but 5 strokes of the 2nd are equal to- 
6 strokes of the first ; if the distance between the boats = 30 
strokes of the 2nd boat, after how many strokes* will it hump- 
the first ? 

7. A travels at 5 miles an hour, but takes a rest of half an 
hour at the end of each hour. B starting 2 hours after A and 
travelling uniformly, without resting, overtakes A lyj miles 
from hbine. Kind graphically B'^rate of travelling.-- 
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EXERCISES WITH SOLVTIOSS. 


«= (f® - 2«i + 8*) + J + i*) 

+ (f» - acs + ^*)i+ f* [ Art lo. B. 

=s4f* - aar - 3 ^ j - 2fs + tf® + + r® 

= 4f*-2f(a + ^ + f) + c®+i® + f* ; ‘ [Alt 17. 

»4i* — 2J. 2f + a*+i* + <* [v a +4 + f=»2r.l)yH)’p- 

♦* 

(b) A^y + y^) ^ (2x^ ■K2>^) 

But 2xy *= + Ay +3'*) - - ►V)' + 

And + 2>/2 *= ^ ^ - xy^y^) 

A Product ss»{a*2 + a>4-j/-)^- (A® I [ »:. 

, ^ A-a ^ £zv-a® “ 3 a* + ^® x ((JIy b)- b^ 

^ 

But .v= — — r by hypothesis, or 



(i) •.• («-i) («-2) = «®-3«+2 C 13 - 

and {p — 1) (/- 2)=^®- 3/> + 2. 


/. the given expression 

•a »{fi^ - 3» + 2) - ^(/»® - 3^ + 2) 
jl|8 > ^S _ ^ 4. 2n ^ 2/ 

•“(**"/) («*+«<> + ^*) •* 3(*+/) («■■/>)+*(» “/). 
?=(«,-^) {«*+«^+/»®- 3(«+I>)-f 2} [ Art 17. 

=s («—/>){«* 4- 3«/+^ — 3{*+^) + 2 - 
“(»"/) {(*+^)*“ 3 <'*+/)+*“"/{ C *6- A. 

' ‘But '.• Jt® -3Ar+ 2 » (a- - i) (■'■-■*) •L*3»I>‘ 

.•. Supposing *■*•(« 

*I'he above «' ^).{{n +j» - 1 ) '(*+p - a} ~ «/>}. 
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3. ist= 




» [ 16. C. 


A** + gA*j * +_)<* - A^'* 

_ (a + J -) (a» • - xy +y») (.r -j-) ( .ya + Ay +.vii) - . , 

{.v*+y*Y^ - {Ah >)« ■' ” “• 

of which the denominatoi 

V 

* + [16. c. 

But ^ +„l ‘ f 4'" ) ® = A * + 4. , 4 _ 

=-(A 2 f lS) 2 -(.U.)* . [16. A. 

(t*+.i'“Aj') * [ See Example 2, 

F.xcrcise II aIsow)le2 of E.xrunple 2{tii)of Exercise VIII.] 

AivL (:i±»HA-: 4 . 

J>\ A-AV+y 

.id. .>(4414' 

'(a ‘+4) 

But A'‘ + 4 = (a*> 4-2.V+2) fA5-2A + 2) [ Ex. IX. 5 (a). 

Ans. - -3 — * . * 

4. By tiansposition 

/x- =^I~ y/T [21. A, 


Sqiiaiing.r- >/i - = i +a - 2 >/X' [21. E. Axiom. 10. B. 

- V I \ I - 2 v'o: [ 21. A. Axiom, 

Again squaring ^ • 

* 

I - A - 1 + 4.V- 4 >/jC 

- 5Ji'= - 4 ^/.T^ 

25 . 12 = 1 6 .V 

Dividing by we get [ 21. D. 
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EXKRCISKS WriH SOLPTIONS. 


{ti) ^ In the 2n(i Kcnidtion, apply Art. 22. K. 


i\ /i 




IM 3 

11-3 


or 


*4 
«■ * 


- 01 I y, 

I r 4 ♦' 4 " 

X 


Substitute this \aluc in the liisi e(iualion. 

•1 r* 

»-r 

/ r-r-3, or ==3 /. j - 4 ; 

4' * 4 


/ • V ' 4 

.1 - T 


f 



. ( 1 - 1 ) - 4 4 t I All. 21 . C.. 

‘01 A- - V ’ 1 4 - 4 - 
01 \l ^ 2 \ - A -n 


All. 23. A, 


2-i; v'4+-i6 24 -n/-] 




5. r.el \ ~ 1, .V and .\ 4 - i be the thiee numbcis. 

< - 1 + .\ + v-h i =33 ' 

^^' = 33 
v-ii. 

.1 - I =s 10 ; and x+i = 12. 

6. Let .^'ssaumber of stiokes made by the 2nf/ boat, and 
■sssspace over which it is impelled by i stroke. 

/. 3 o>' 5 =sdistance betwieen the boats. 
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t 

Now 6 strokes of the 1iist=5 stiokes of the 
1 stroke of the first—*^- ; 

Again, when the zud makes 25 strokes, the first makes 2S\ 

when the* 2;/// makes .1 strokt^s, tiic hist makes--' 

• 25 • 

No\\\by the (jjicsliun, the ziid boat rows over llie space* 

of 30j' more than the i*/. • 

2^.1 tr 

^ Rejecting r which is common. 



• /. 450. 

7. Me^suie time hi»ii/ontally, and miles vertical!) as 
shown in the figiiic. 

^ OA is A’s giaph of motion for the first houi Foi the 
next half hour h'- rests, . . X\^ is his grai)h for that time. In 
the same way BC is his giaph foi the next hoiii anil CD that 
of his icst and so on. 

B starts 2 hours effter A. Initiall), theretore hi5» position 
on the giajih is (J. He oveilakes A at the point P such that 
P is oil the giaph of A’s motTon coi responding *10 a distance 
of 17^ miles from home. 

Since B tia\els uniformly without lesling, QP is his 
graph. 

From the figure we can easily lead off his speed which 
is 5J miles per hour. • 
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Exercise XI. 

% 

I. {a) If two hquare numbeis be added tcgether, thff 
<louble of the result is also the sum of two square numbers. 

J^h) Find the coefficient of .i in the expansion of 
(a.v+3) (3-^+4) ( 4 .V- 5 ). 


3. (1) If = 


show that 






(ri) Resolve into elemenfkry factors 

- «^4- 2 n - (w + ny {fit *• ny. 

3. Reduce to its lowest terms 


4 . Simplify ^(a _ ^ - f ‘ (f - <»)(<■ “ " 


EXERCISES WITH SOLUTIONS. 


69 


5 - 


Solve 


(0 


I - ^ I - .V 

1+ 


(fi) •%>'-= 6 ; a2r«8 ; 


i 


6. The Len’&digit of a number is less by 2 than the unit’s 
digit, and if the digits aie inverted the new number is to the 
former as 7\ 4. Fin^ the digits. 

7. If «(, /J be the roots of the equation 

• Ji2 - px+ (f «= o. prove that 


I. (rt) Let andj'^ be two square numbeis. 
Then»double Ibeir sum = 2(.t'-+^®)=2A*+ iy *. 

=> (a * + 2.i>' +_>*) + (.» 3 - 


* *= (.T+_y)® + (a’ — v)' [i6. A & B. 

((S) 2.r+3 = 2. .v+2. 3=^2(.t + ;) [Art. 17. 

3a-+4 = 3. a^+ 3. i=3(-^ + s) [Art. i7- 

4A*-5=»4. A- -4. -l=,4(A-i) [An. 17. 


Their product = 2 x 3 x 4 x (.v + -*) (.r + ^) (a - 

= 24 X {A-» + +!-!)+ Mi-i -2 - J •;) - 1 -s-:) 

[Art. 14. B. 

/. Coefficient of a = 24(-|.f - i-f - 

« 24(3 - 48 - 4? - 40= - 37. 
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KXERCIbES WITH SOLUTIONS. 



[Art. 8. 


y 


•■= y 



r 

Extracting looi, ^ i ^ 


Ikil )• 



XHyp- 


1 




.1 +’• 


[Aij.'S:' 


* 

= 2 n‘(m- - ;/‘) + 2//(w + // ) (w- - //in + ) * [i 7 ■ 

^2n(m + «) {/i{//i - «j 4- - ww + «-} 

— 2w(w + ») {//i/i - 7/*' + ;//- - //in + ;/-} 

-- 27 /( 7 //+ 7 /) 777 -. [Alts. i6. C, 17, 18 A. 

3. Numr. =.i 3 (a - i)- i(a - i) = {a* - i) (.v- 1) [Art.17. 

t 

= (.r--i) (A- + -V+I) (.f'-i) [Art. 18. B. 

Dennir. , = a *+ + 1 _ 2 .i* - z.\^ - zx 

= (.\* + .x‘+i) (.v2-.v+ i)-2.i-^At2 + .v+l) [Ex.VII1.2(iii) 

--=(l® + A + l) (.l*-A + I -3-V) 

= (.»■* + A-+ I) (. 1 * - 3 .V+ l) 

A® -2.1+ I ■.• (.\-l)^V-l) 

Ans. = ^,2 _ ^ j _ a.v-i - 1 by lo. B. 



KXKRC'ISKS WITH SOLUTIONS. 


7* 


4 See Kx. VII, KAaniple 

I 1 


— t ) — t ^ i^a - f)(Jf - r) 

hi (Jf - f ) - - r) 4- £7/*(^7 - /^) 

~ ifhiiijt — h){ti -- 1 - c) 

m 

( )4 winch the Numerator 
* 

-- —,b) - (/'? -I +- itc- - /a *'■' 

^dh(a -/’)-< (rt ' - i “V “ ^0 "’hich by Ail. 17 
-~ ((/ - h)\dh - 6^*7+ h) -f- < -} which by J3. 1). Conv, 

-=(r7- /;) (i/-0 Ih-i). 


A ns ■= 




5, (/) Jly Art. 22 A 

Lt ^ I + « 

* ““ \/ 1 -\”“w ‘ >/i - \~i - // 

1 ri + ;/T 


^ 1 ri + "T 

Sciviar,,,,.— — J 


I - .r 


[22. K. 
[21. E. 
[22. A. 


477 


(//) .\ j' X .ij xj-^: or 2 rj 2 = 6 X 8 X 12 

[Byjniiltiplying the tbice equations. 

li'ff— >/24 X 24 -= 2*4 1. • 

Divide (l)*by the 3rd equation. 


.vrs , , ^vc 24 

or.\ — 2. Sunilaily — 01 or 3 

j S ,\Z’^ 

, M2 24 

and — or c=- 7- 01 4. 

Ay , 6 
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6. ten's digit, and unit's digit. 

By the question, x-k-2==y 1 

Now, .V and^' being th'e digits, the number *= io.v+^. 

But if the digits be inverted, the new number =iq}’ + A-. 

[Art. I- 

. loi' + .y 7 5 / 

“ IO.V+>' 4 ' * 

4q»’ + 4A = 70.V+ 7 y ; , 33 j' = or y ~ zx. 

Substitute this Value oiy in 1 . _ 

.v+ 2 = 2.V or .1 = 2 (Ten's digits ^ 

\ j’=’ 4 . (Unit's digit) 

7. By Art 25. < + 0 -= ^ 0 - '/. 

By actual multiplication, 

("t + j8)* = <' + S <*0 + IOX®/8- + 1 C«t*/8S + + /}-• 

' = + /S'*)} + I O<‘0\< +0)^ 

= <<,’ + iS’ + 5{<C8[(«t+ /};» - 3<0iK + 0)} + IC<’0H‘K + 0). 
Substituting the above values. , 

^6 = et» + + 5 { 7 [^ * - 3^7]} + 1 07^/. 

= jftS - 5^* J 4- 1 5/ir/* - io^*/> 



EXERCISES WITH SOLUTIONS. 


7.1 


Exercise XII. • 

1. Sho^' that the sum of the squares of any two numbers 
is greater than twice the product of the numbers. 

2. {a) Show that 

+ (hz - evY + {(X - «3)* + (ax + l>y + ic)- is divisible 
by + and by + 

(6) Eind the M. of 

.V* + 2.1^) + 2 jly'^ +.♦'•'* : and .1^ - .i Sf + x>’® -j 

, 3 Simplify * * 



4 HoU’oit) + *±±Ji±li^ 


• {it) a( v+;')=^(vV -j) = \ r. 

5. A cask A contains 12 gallons of wine and 18 gallons 
of watei ; and another cask B contains 9 gallons of wine and 
three gallons of water. How many gallons must be di awn 
from each cask so as to produce by their mixtuie 7 gallons of 
wine and 7 gallons of water. * 

6. Find three consecutive even numbeis the* sum of whose 
squares is 2036. * 

7. If «t, (8 are the roots of .i®+^v-7=o, and 8 those 
of x^+px+r<=>o, prove that 

(< ~\) « - 8)=(i3 -\) (/8 - 8) = 7+ 
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KXKRriSKS WITH SOLUTIONS. 


I. J.ej..v and y be two numbeis. 

*.* the R(juare of a number, be it jiositive or negative, i.s 
positive, and all positive quantitie.s are by definition greater 
than zeio. 

* 

the squaic of any number is greaiei than zeio. 

Hence, (a -yf'^o ; z. a- - z.vr + |^ArL. to. B 

Acid 2xy to both sides, v [ 21 . B. Axiom. 

2, (,/) (ay \‘h-\-- 2 ilh.\y' 

= + • J. [ xo. \y: 

(»' I — = c 2 I - 4. - 2arxc j 

(|?.V+ /m' + t c)- -= J-A - + 4. ^ r + 2(7CAS^ 2hyr 

L 10 0. 

Adding iliese we get. 


' 4- . - 1 ' + (6 ^ ^ + i-V + 4 -'c2 


= ,\^(a- 4* 4^* + C-) + y^{a' 4- 4- ^ 4- ^*0?* 4- 4- r-) [ 1 7 . 

= (^7* + /y" 4 r®) ( \ ^+y^ + r;-) .[ 17. 


the given expression is divisible bv both 
T * 4- V* 4- a* and <z"4- P 4- c^. 


(i>) is/ qBantil)'=.\ ** + z.ry + 2 ij'" 

= (•' +,»') (.'®--vv +.>•*) + 2.\;>’ (.v+jO [ 17 & 18. a. 
= ( ' + >') (•' ® - -*>’ + }“+ 2-v f) ‘ [17- 

= (v + v) (\‘+ M' + >'“). 

2 f(i/ =s.\\\ »') = (» -J’) (a' + V®) [ 17. 

= (x - J') (a + J') ( 1-* - xv + r“) [ 1 8 . A . 

A +j' IS the G CT M. . 



EXERCISES WITH SOLUTIONS. 


■ (t ,i ti 


Identity tlic same 
deiKjmin.iloi. 


-*•' L_ =- :i‘ — 1 -.<*+.1 + 1 [ i8. IL 

I - I V - I -V - I 


Again -i- = i-T = I - .V L « 6. C. ’ 

^ .\ + i -v+i 


Ans = i*+ V +1”+ I 


Ans. 


a ^ l> J j 

•1±£ -I ■>’ i 

[ I) j ! 


[ An. 7. 


1 i/*' 1 - f' ~ [ ' i,t , 

^ — ; Y L Art. 3. 

1 _,V_ -l+J’ •}. I 

I a -^ - 7 y a by I 


J ^ -J' J’ X I \ ^ 




■( ■’'’■x*"' ) - /'«• 


y [ Arts 5 & 9. 
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4. {») « + 








x-^a-k^b x-\-a-b 

[ Dividing the Numr. by the Denmr* 


3^ - 

*v 4* rt + ^ x-^ a h 


" Subtracting 5 from 
_ both sides. 


, a _ a — 2b 
Jt + tf + /^ X'Va-b 

X'\'a^rh a 

a-2h 

.t + a _ 2/7-2^ _ 
h zb 


■ Dividing by and by 
ir^nsposili^i. 

4 

[ Art. 22. A. & B. 

‘ 4 

* • [ Art. 22. Ev 


X'\‘ a^a-b or .^= 


fn) Dividing the Equations by ,\y. 


a 

h 



I or a 

= i or ^ 



+ 




(A) [Dividing the istby a. 



2 i' a-\-h 

y a o an 

• zah 


(13) [Dividing the 2nd by h, 
[Adding (A) and (B) 


[Alt. 22. A & 21. C- 


Again, 


2 _ 

A’ 


I I b-a 

a ah 


[Subtracting (B) from (A) 
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5. Let a'sssNo. of gallons to be drawn from the cask A. 

14 gallons of mixture is required, 
i4-.i:t=:No. of gallons to be drawn from the cask B. 
*.* In 30 gallons of mixture in A, the quantity of wine 
= I a gallons. 

*/. ^In ,r gallons of mixtuie in A, the quantity of wine 

I2;i; 2.V % 

= — » 

30 5 ' 

Similarly, in 14 -a gallons of mixture in B, the quantity 
of wine = (i 4 - i (i 4 - 


2 X 

7 


+ j(i 4 -.v)- 7 . 


or 8 i + 42 3 ‘t )5 - 140 


01 8.V + 210 - i5.v«= 140 


ory.v-yo .v«=io. 

•/ the difference of two consecutive even numbers is 2, 
** 

T.et .v-2, .V, and .x’ + 2 be the numbers lequired. 

/. (a - 2)^ + a- + (a + 2)3 « 2036 [^^yp- 

A® - 4 A’+ 4 + + A-+ 4 ^ 4 - 4 = 2036 [10 A & B 

/. 3A®-i-8=*^036 ; /. 3^2-2028 ,-..12 = 676. 

A'==>/6^ -=26 ; A'-2=i=24 and a + 2 = 28 

7. By ait. 25, <<.+/ 3 = -/> \+S= * 

.t/S= -f \S-r 

Now (ci-y.)(<-S) 

i=«t»-<(\+b) + \8 [ Alt. 13. D. 

®.tS+/K+r 
= <(<+/») + »•, 
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Now ot + /S= .• 0 { + ^= -/8. 

<(< + />)= -XjS- 

i<-\) hr. 

Siinilarh \f}-X)iP-Z) 

= fl--i\ + bti8 + \.6 . [Alt. n !>• 

= ,8^/5 <•/>) + ;- [ .• X + '/5 f - o(. 

- - «Cj 8 4 - /- 
-- (/ + r. 

«-\) (P ->>)== j + r. 


Exercise XIII. 

1 Kind tlie coiulition that \- + +//''■ maj be a multiple 

' u n u-1 n I 

of .1 + * , and cli\jde by a* “J® • 

Tr I' + /^ + £’ 

2 It S , show that 

2 

f/- + /'*-. \2 4 S S - i/) (^s - /') I f - * ) 


r:-) 


^ . if* - - ah^ V 

3 b.mphfy 0/1 


• 

^ ' A — * A — 3 ( V — n) , 1 - 7 ' 

(// ) //C V + y ) = /'( A + S ) = 1' + s) =: I . 
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5. At what time between one o’clock ami two o’clock is 
there exactly one minute division between the two Iftinds of 11 
I lock ? 

• 

6 The sum of Rs 21 4 as is divided among ten hoys and 
cl ceitaiii numbei of gills in such a way that the niiinber of 
annas each buy leceives, boais tt) the number of pies each 
gill ificeivcs, the latio of 3 to 5 How many giiN aie ihen*, 
the share each being 3.\ annas ? 

• 

7 In the ten yea r5f from 1881 to i8j;o, the fiopulalion of 

one town incieases unit(jimly fftoin 3o,cco to 5o,ocio wlnlst that 
of anotliei town dc<'reases- from 60,^00 Ip 40,000 . Fioin .1 
giapli (letenninc month when the two populations 

wore ecjual. • 


r {<1) will be a multiple of \+c if being 

divided by x+t, it leave no lemainde?. Fiom Art. 20, v^e 
see that iheie is a remainder ( - + x ( - . ) -h 

or . I All. 3 

/. The requiied conduion is ibat 

01 




1 - 




, 11 n ^ * 11 n 

- ( .U,.! ){J 


[ All 21. U 


[ 5 Conv, 


16 . r. 


n u-1 
2 


^ - 'V /I by All. 6. 


■>-l 


Ans =1® + J* , 
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ai+b'^-c* 


' 2ab + a* + 

L zh 


<S\ \ 

'J\ ) 


[ .6. c. 


[ Art, 3 . 


2 S 2h 

^ (/Z + /'+<) (/7 + /» — i. ) (/ + zZ (z* — f? + V) 

2 /.' ^ ~2> • 

2Sf2S-2t) (29 - 2 ^) ^2S-%a) 

ih « 2h ^ 

[ •.* By Hyp. fz + ^ -hr = 29 , and 

a^rh -£-=i7 + /j4- r- 2 f =^ 2 . 9 - 2 t and so on ] 

_ 4 9( 9 - < 2 ) (j - //) (.> -* 0 

( ^ - />) _ J^ZL r 1 

<7\<z - b)- ah\a -* A) (<?* - ab"^ ) {u—b} 
ja^+b^) _ a^ + b^^ 

- //•; Z7 


[ Alt. 17 


J - 1 1 1 1 


2 O^'Vr ^)‘* = 2a^b ® 1 


[ Art. 5 , 


X [ Alt. 4. 

Raising this to ith the power, n'f *i “ 

Multiplying this by 4 , we get 3 

■ Aiiding 1 .and 2 and subtracting 3 from the sum, we 
•get 

A _ 1 I ' 2*1 

Raising this to the sixth power, we gel the answer, which 

(.vsy .»J--1. 
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4. (a) Divide, as in example 4 (i) Exercise XII, the 
Numerator by the Denominator. • 

I I * 

or — % — * = ~ ■. — ■■■> 

• A - 2 ' 3 ‘V ~ n X — 7 

% 

. ~ 1 * 

{•t - 2)'' (•* -^3) (‘ - <>) (-»•- 7) 

.. (\ - 6 ) {.» -7)_a=(f-2) (\ -3> 

A - -13^+42= .r" - 5A + 6 [ 1 3. C. 

81—36 or, A=4J. 

4. {f>) Dividing the equations by u, h and < respectively, 

V +»’=- ; 1 

ll 

.v+2 = ^- 2 

,'+3 = ^ 3 

• 2 ( \ + r + “T [Adding 1 . 2 and 8. 

* * I .1 

or. .v-fr + «r+r' 

za 20 2 c 

^-2— 4.JL+— -'i [Subtracting 8 from 4 

2 «/ 20 2 C € 

m 

JL JL * * * 

Similarly [Subtracting 2 from 4 

and 2 = ^ [Subtracting 1 from 4 

20 2 t' 2 a ^ 


6 
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5* In one hour, the hour-hand mdves over the space of 
5 minutes, and the minute-hand moves over that of 60 minutes. 

The minute-hand travels 12 times as fast as the 
hour hand. 

Just at one o'clock the space between the two hands was 
5 minutes. 

JLet a'ssNo. uf minutes past one o'clock, when there is a 
division of one minute between the two. hands. 

But when the minute hand moves over .v minutes, the 
‘V 

hour hand moves over - minutes. 

12 

I 

X 

/. 5 + f + according as the minute-hand 

goes before or after the hour-hand). 

.V I lAT 

ot — «4 or 6. 

f 48 7^ 4 , 6 . 

or — =*4— or 6“- minutes, 

II II II II 

6. Let Ar=No. of girls required. 

The tola! amount received by them in annas=s3^ x. 

The sum distributed among the boys 
** Rs, 21, 4 as - 3i.r annas. 

lOA’ 

=a* 340 - annas 

3 

Hence, * ^ 340- ; 40 : : 3 : 5 (Hyp. 

lO* 

w. 34©-*'^ **40 

' i22 

3 


*100 /. a: *30. 
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7. Markoff the ycais on the horizontal line# and the 
population on the vertical line. The figure explains how the 
increasing and decreasing populations are represented by two 
straigiit lines. The interseclion of these lines gives the year 
and month as Jutie 1888. 
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Exercise XIV. 


1, If + prove that s(s-2l') (j- 2 r) + .f(j- ar) 

f.t-2a)+j (T-2a) (j - 2^) = (J - 2a) (j-2/o Of - 2r) + 8a/^r, 

2, Find for what value of .v the expression 

+ 3i^is a perfect square. . 

^a6c 


3. Simplify ^ ^ I 


4. Solve the equations — 

, / x - a \* x-2a-b 
^ \.v+df x+a+zb' 

{b) x*j‘S « 6 ; jf> *« =» 12 ; ;^z* « i8. 


R^KRCISES WITH SOLUTIONS. 


§4 


^ jf . — prove that 

ix'i-qy « alt, or aj* = Itx. 

6 . A hare is eighty of hei own leaps before a greyhound. 
She takes three leaps for every two that he lakes, but he covers 
as much ground in one leap as she does in two. ,^How many 
leaps will the hare have taken before shq is caught ? 

4 > 

7. Construct an equation whooe roots shall exceed b} a 
quantity m the root{! of the equation <7.1**+ //v+r = o. 


i. 

2 li) (s - 2 O “ 2,1 + 2 a) (s - 2 I)) (r- 2 *') 

« (f - 2<r) (y - 2//) C' - 3 r) + 2<r(r — 2/;) (y - 2f) [ Conv. 17. 
The. whole expression , ' 

=-(.y-2.r) (j-2^) (A -2r) + 2fr(.r-2/^) (j-2(r) + r(.f-2^) 
n - 2<7)4-J(f “ 2 «r) (s-zlt) 

H'lt 2i7(y-2/^) (y- 27 ) = Zt/fr* - 2y(// + f) + 4 irf 1 [ 13 (\ 

and A*(y- 2' ) (s - 2<r)H-5‘(y-2a) (j- 2^) which by Art 17. 
«A(j-2/7){j-2r + A ~3/4«jr(.V'v za) ( 3J-2^-2r) 
«j(j- 2 i/» X 2a— 2a{s^’- 2i7S) 2 . 

Adding* 1 and 2 

2a{s^- 2 s(6 + c)-\- 46 c+s^ - 2 as\ 
asaafzi* — 2\(a + ^ + r) + ^uhc] 

■» 2^7(22* — -h ^hc] as %ah€ [ d^ff + c^shy Hyp. 

/, The given expression » (r - zat {s^zh) (j - 2<?) + 8/i^f, 
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2. In order that the given quantity may be %n exact 
square there must be no remainder left when the^^rocess of 
squiring has been gone through. 

.v» + 6.»»+ m*+3 v + 3i(.»»+3.» + i 


2 dC*+3V ^ 


2 i-+ 6 t 4 i 


6 \ 3 + 1 I 1*2 
6 


2 i ' 4- h.i -f 1 * 


- 3^*430 

Thu^ after pcrfoinung the operation of squaring we sec 
that there is a remainder ieh, »/c.. ~ 3 a*+ 30. 

‘-3a4 30*=o or a =10 

3. Numr.* ((7 + /q3 4. ,3 - 3.///^ + ff) - 
“ (<i 4 /* +■ d ) {(f7 4 (rr +• 4 * 

• ~ + /' + j I L All. i;;»and 18A. 

4 /' + r) j(7* 4 2(ifi 4 tJi — Ic 4 f — ^ol>] 

= {a + 4 r) f f7* 4 4 < - - ab - a< - ) 

Note. I. This result should be raiefiilly remembered as the 
factorization of “sum of three cubes w/w 7/5 thrice the product** 
formula—. 

Note 2 By chaiii'ing the letters a, c into (— rt)i ( — b) and 
( — c) seveially or jointly, ilie factors would undergo material 
change For instance, a®-P(— ^).r 'whirhs-^i* 

4 =»(rt — A4^)('^*‘* *■ and, rt^4("‘ ^)^4(“*^)® 

- 3< - *)( - c) ( wh ich = .abc ) = tn - 6 - 4- 4 r - 4ai 

+ac - be) ; and so on. • 

Denmr. =/ 7 ^"- 217/7 + /'* 4 ^* - 4 t'* 4 ^‘*- 2 ur 4 <r* 


•=a 2(a* 4 />* + - lib - iii — L 

. a + b + c 
Ans. 


2 
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4. (a) A.pply arlicle aa. C. 

(j; -<?)* + (a - r _ .f -2a-b + X + a + gb 

(.v+^)» .v+a + 2 h 

Bui (.t. - rt)* + (.V (. ^)» = ^,r - tf + a + /<} x 

{(A--rt)»-(v-rt)(.v + /)+(A- + ^)s} [18. A, 

. (a.v — cz + i) {(j.'— a.2-(.v‘ — «) (.v+^) + (.v+/i)^} 

(x+ d)^ 

2.V — (Z + <5 

s= J— 

A' + ^ + 23 

Now, 3;*: + ^ - a being a common factor of both sides of the 
equation may be rejected, and therefore ss-o. 

[ For, mark that if ax=*b\, x[iz - b) f= o. Bat the product 
of two quantities cannot be equal to o, unless one or both of 
the factors =»o. But being the difference of known 

different quantities is nots=o, x must be=ao ]. 

. . 2,x‘-a + ^ =^o 

2.vs=ru - // ; or X— . 

2 

{b) 'Similar to Exercise XI -example 5 (li)* , 

Multiply the three equations 

K 12 X 18=6 X 6X6 X 6. ' 


..^2=36 1 

Dividing the fust equation by 1 , .1 « i. 

Similarl.v, r « 2 [Dividing the 2nd equation bj 1 

and 2—3 (Dividing^ the 3rd equation by 2 


5. + a}bjf ss 4- ab^x [a i . C. 

/ bK}fi - - abKx’^'uHy [By transposition 2X.A.&B. 
{bx 4- ay) (bx - ay) — ab (lux - ay ) « o [t 6. C. and 1 7. 

{bx - €iy) {bx + - ab} ^ o. 

Either bx - « o 01 bx + ay — 

[ Read the explanation of the solution No. 4 of this Exercise.] 

/, or ix+ayesab. [21* B. 
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6. Since the greyhound takes 2 leaps, when thi hare does 
3 leaps, let us suppose 3.\:s»No. of leaps taken 4)y the hare 
before she is caught. 

2.v==No. of leaps taken*by the greyhound. 

Again, •.* when each of the hare*s leaps covers a certain 

o 

portion of ground, each of the greyhound's leaps covers twice 
that portion. ^ 

2.V leaps of the grey hound 
«4.v leaps of the har^. 

• 8o + 3.r=4A .v=8o 

3.1 =240*(number of leaps refpured). 


7. Let ci and jS be the roots of the equation + + 

^ 

<+/8=» ; and ocj 3 =^-~ [Art. 25. 

a a L ^ 

The roots of the required equation are < + w and + 

• [By hypothesis . 


The required equation is by A.rl. 26 
;r»-A{<+«+d+ «}+(<<. hm) (/J+ffO*o 
or .t^-x{<+fi + 2m}+{<fi+m(^+0) + m*i’=o 

or - A- ^ I + ~ ^ ® + **** I “ o 

. ( 2 avt~h) t-bm+am^ 

or A*- A -' — - — -■¥ =*o 

a , a 

or aje®-A'(2u»»-4) + r-^«+fl«*»o • 
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Exercise XV. 

u 

1. Prove that 

a. ('i) Divide ** + i + i- by s - i + — . 

2 ^ 2 


(/O .v*-j.-»by A-^+j'- 


3. Simplify ^ 

■3i« .V*" 1 , I 




(^) 




,V“+I A«-l .l"+I 


4. 


Solve (a) y«+ = 1 


(^) 


3a + 4r=2aT 
^ 4^+32=3j'» 

6j» + 5.\ =4.i2r 


5. The sum of two numbers is 4225, and their greatest 
common measure is 82 5; show that there are two pairs of 
numbers satisfying these conditions, and End them. 

6. A mixture of a certain . quantity of brandy with 30 
gallons of water is worth 25 shillings per gallon. If the brandy 
be worth 30 shillings per gallon, how much brandy is there in 
the mixture ? 

7. Find graphically the value of y/JT 



KXERCISKS WITH SOI-UTIONS, 


1. Let ii — ' , 

, I Adding the&e together « 

.v+y+ 2 =o 


i -a=z I - w • 

,vJ + (,*+ S»+2 U’ + 3.1S+2|’Z = 0 L 10. C. & 21. fc*. 
.vS+J/*-I*S* = - 2.V1’ - 2 '•■2 - 2V“ I 21 A. 

Squaring both sides, by lO C 
.»■* +j/* + s‘ + 2.1 “V* + + 2 

= 4 .x 2ya + 4 \*s“ t 4 i'-s 2 8.i*y8 + 8ar.v*« + 8.i » 2 - 

=4.v^'-+4a:2s'^ + f)’^s2+8\,rcti 4-,|/ + 2) L ^ 7 - 

.*. .v‘+ l * 4-2*^“ 2 JCM'* + 2 .x + 2 

I . . x, + ,. 4 - 5 = 50 ; and 8 -iy 2 X o=so 

Adding .x ‘ +_i + + s‘ to both sides 

xl+y + cX4.2*2^'2+ 2^C“2“ + 2>-*® 

,2 + 52)2 ’ Lio-C'.Conv. 

or {(j f + ■“ 

• « rt — ^ 0 *} 

[ By Rubstkutmg ihe values of ^O' ^ 


2. (a) 52 + 1 + -!.^- = 2 + 2 + L_ 


,22 + 2 - 2 . ' 


[ V 2X2=1. 
2 


=(» + 2^-1 s +2 +1 ^^ 2 + 2-1 ^U«.C, 


.Ans=*+ 2 4* 1 

Z 



so 


EXERCISES WITH SOLUTIONS. 


( 6 ) [v-a = (-i)x3. 

i ^(x+y-^) 

But (.v+j'“i) ( r - v"i) 

-hy ~ +y ~ ~ * 

.*. Ans. = + ;■“* ^ ^.v’^ -y ~ 

< 

3. (a^ Suppose ,v**==tf, ami 
Then the given expression, l)y substitution, 


a + d + 6 ^ 






* (.1 *)- and 9> 


a — h < 7 ^ + (ih 4* h'^ 

^ (g + b/* -t- itf* 4- -Ktf ■ />) - ah + h '^) 

{a-b) 4- ab ir b'^) 

Bui (ai-b) (a‘-^ab + b-) 

- rt:® 4- b^ + 2 ab(a + ^) and 
(</ - b) (<«* ab 4- b'^) = - 2a/>(f/ - b) 

[*.* ab f- b^ = 4- 4- zab 

and ^ nb + b^ = a^ ab 4- - zab"] 

Numumerator of the above fraction 

K 

= 4“ 4* ^) — zad{a *— ^) =* a 4- 

Denonjinator = - /•*. * 

+ ^b^a * 

/. Ans. g; -j—j - ^ which by substitution 

(ar^* - (3K^» .V - 


[ 16 . C. 

i)xa 





EXERCISES WITH SOLUTIONS. 


91 


(/<) See Exercise XII, e.tami)li- 3 («). 

jf®" - i .1*’' i 


Fraction = 


.V" - 1 X" + 1 


1 . 


But - 1 = {x" + 1 ) (.v'‘ - I ) 

1 OP An8. = a'“+i-(.t''-i) = 2. 


la) 


\/a i + u 




Squaiing, 

Inverting, 


_a 1^2^^ a- 

<4 -*.1 “ f -« 2(2 + a - 

il ** i + 


[16. C. 
[Art. 3. 

[Art. 22. £.• 
[21. K, 10. A & B. 


A 4^ 


Dividing the numerator by the 
Denominator. 


.1' = 






.[21. C, 


3 . 4 


(^) y 2 1 [Dividing the first equation by aj'. 

4 3 

* 4 - ''=»3 2 [Dividing the 2nd by ys. 

z y 
6 *? 

- + --4 8 [Dividing the 3i'cl by as. 


X g 


4 4 


Subtracting 1 from 2 , • r - V -- 1- 

- _ * = - .4 [Multiplying both sides by | 

g X 2 * 

, M 3 II 

Adding 3 and 4 — = 4 +j““ a*’®- 

« 

Substituting this value in 8 anc^ 4 , -v*»4 and^«3. 
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5. 845 being the G, C. M. is a common factor of two 
required puuibers, 

Let 845.1: and 8451^ = the numbers required 1 

c 

845j«r + 845i-=4i25 

.i-+ j' = 5 [ Pividing by 845. 

If .V" i andj*=s4, the required numbers are 845 a;id 3380; 
and if a » 2 and 1"= 3, the required numbers are 1690 and 
2535. , ‘ [ From 1 . 

6’ Let AW No. of gallons of brandy fn> the mixture, 
cost of l)randy=3o.t' shillings. * 

The mixture contains (20 +a') gallons. 

25(20+ac)w3oi [By the question. 

5.v= 25 X 20 : .*. .1 - too. 

7. Refer to ait 29. 

With .construction .suggested therein we get from the 
figure ^/3= 1-73. 
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n 




Exercise XVL 


I. Simplify. (,i) 




2. Prove that (a-//) (» + 

(i — </) (i — —a)^{,t—l>) (b—t) ((/—»). 


I. J , ^ .»(.V+l)(A + 2 > \(A +It ( 2 ' + I) 

3. Reduce (<j) ^ - - ; 


(^) 


(« + 2)2 ( H + 1)2 — ( h - I )-’ (« — 2 ) » 


• 4. Resolve (f/ 4 A + « ) {ah + ac + //») — abt into ij^i ee factoi s. 


5- 


Solve (/’) 


t2 + jf+ I ^62(1 4^) 
.V 4 - 1 ’ 63(1 


It It II, 

t») ~r+:.=f ; 

\ J' t « j \ 

6. A banker has two kinds of money silver and gold ; 

and fl pieces of silver* and |.ieces of gold make up the same 
sum s. A person comes, and wishes to be paid the sum s 
with c pieces of money. How many of each must the banker 
give him ? • 

7. .Solve graphically v4*2v = i2 and .v — 3r=r’2. 
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EXERCISES WITH SOLUTIONS. 


i 

I. (a) By Art 5 . 

From this formula, the given expression 




«i+T 




{ 6 ) The first term, hy Art. 5, 
£±!.k Jl- 

* ,/P p*^-q 5=^/1. 

, ^ r flsp 'i p 

and term 





-l>-pxp 


t7 


/, Aus. =2tf. 

2, The first term=:(<7—//) {.r2-(<3r + 5 ).v+fl:i} 
=(a — + t76(a — l^) 

2nd mmrsa(fi^c) 

^ (//2 _ ^2 

3rd term = (t — «) {x ^ — (<• H- rt).v + r/r} 

=s(c — ali ^ — (£■- — a^)x + ac(c — <?), 

Adding, {(< 2 — ^) v^+(6 — + (^ — 

- {(«« - i^)x + (6^ - r«).v8 + (f * - (Z»)a:} 

+ ai(a — — 0 + 

aaor^.tf — .v.fl + (a — ^) + — r) +tet{c — «) 

'i!s*(i^(ii— ^)— <2*f +i*r+af®— » 

-»•(«— 3) (<r+^)+f*(a— 

(ai “f(a4‘^)4’<’*} 

•{«—<) 


3 


[ 13 . C. 


— f(a®— 3*) 


C IS- a 
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v( X I 

3 . {a) being a common factor of the two terms 

3 

can be taken outside a bracket, thus : — 


.'tv+j) f 

«” V 


.1 + 2 - 


2X + 


-} 

3 .2*3" 


3. (/i) Numerator = ffM + 2) (//+ iH® 0 

as(;i3 + 3 « + 2)5 — (/i- — 3 « + 2)3 [Art, 13 . A ik D, 

=(2«2-4-4'j X 6?/. . C, 

Denominator =»(«+ 1 )** •+'(« — 1 )' + //^ 

But (»+i)*+(// — i)* 

^zn {(/i + i)* — f«+ 0 (« + i) + (« — i)®f • [i 8 A. 

a552« + l)}»=2«f//3 + 3). 

y, Deninra5;2«(«3 + 3)+«®=53/7’'^-f6« 
s=3«(«® + 2). 


• • 


Ans.a= 


2(n^ + 2 ) K 6 « 

3«(«-+2) 


4 . (ai 4 * 6c) (<« + (^ + <*) + • a{ay- ^ + r) - a6c 


=0 6(ti + r) (i 2 + + ♦') + &< I rr 4* ^ 
s=5 i(d7 + ^)*(^ 4" ^ 4" <) 4" cic{ci’\‘ c) 
= f<af4- r) {6(a 4 6 4-*)4'<2*’} 

■=•{<* 4" r) {6(a + 6) + c{a 4- b)] 

s»(4f4-^) (i4-r) (a + 6) 


• [ Art. 17, 

[ Art 17, 
[Art. 17, 
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EXRRCISES WITH SOLUTIONS. 


I - i 


5, Multiplying the equation by 

I 

1+.^ i--.v^62 . i-.i*_62 

i-a4-a‘^* i+a''"63 ’ I 4- a® 63 

63 - 63.1^ = 62 +62 vK 

or i25.\3=: I. 

Extracting cube root, 5.x* \ = 

« 

(ii) Adding thS three equations, < 
2^--— 4 *-^+ = <7 4 “/> 4 “< • 


I I jjg. "E 4* * 

s 


[ 18. B and A. 
[ k9 A and B, 


A r z 2 

Subtracting the 2ml equation from 1 

V 2 ‘ 2 ' * ’ ’ /^4-( — a ^ 

Similarly i'= — - - and j = — - - . 

tr — f ^ 4“ < 1/ 4 /» — 4 

6. Value of one piet,c of silver = - ; and that of gold 


l,et A -fno, of silver pieces required 
r-.v«= „ gold 

By the question 
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Rejecting f which is a common factor. 


a h 


or hx + ra — as =a ah ; - f7 ) i = ah - < 

•• • 




//(i' - a) 


7. For the first ecjuation * 

• If -V s= c^, >• =a 6 * 

If j»=o, a:=i3 

Plotting these points and joining them, we get the graph 
of 2y= 12. 

For the second^equation 
If xss - 4, - 2 

If jr«o, ,r«=3 

Plotting these and joining, we get the graph of ^ 

A-3r-=2, 

From the figure, the solution is x=^S i co-ordinates of the 

y=s2 j point of intersection 




98 


EXERCISES WITH SOLUTIONS. 


Exercise XVII. 


1. Shew that 

- i)* (c + ,/)« + 4 'rH- * +^/S) - 4. 4. 

IS an ixact square 

2. (/') If J=l(ij’+/' + r) shew thal , 

(fj) Show tluil a(/* -f :) fi- -f ) 

+ ^(4 + d ) (^^ + < 7 ^- + - 4^) 

= 2 iihc{iX + i + 4 ) ^ 

, (;-0} 

< 7 < (\ 

+ \ «/ C) 


+ /' 


4 Solve (/) 


-I 




(it) a{,\ +j') + /'(.i' - r)=^/7 
a(< 7 — //) — v(t 7 4 '/>)« —26 

5, Find the time after /t o’clock at which the hoin and 
minute hands of a watch are distant d of the minute divisions 
from each other. 

6. A can do a piece of work in 9 days, B in twice that 
time, and C can only do } as much as A in a day ; how long 
would A, R and C working together, require to do the same 
piece of work ? 
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The given expression — (tz — />)* (t+rf)- 
+ Aah(i'^^2C(i d^) — 2cd x \ah - /^cd(ii"^ -p //-«) 

= (t +^/)3 + 4 ‘ •/(*/'“+ /^- + 2.z/-) 

5=(*Z — />)2 +//)2 — 4fi/(c7 + /')^ 

={('i “■ (« + </)^ — 

P* ■ 0* - ^j-4-4'^^' 

\{i -^d)^ — 4* '^} I = — 2 £//> + /'* + 4i//^ 

+ 2<Z^ + /'" = (tZ + ^y'^ 

=(<z + /^J® (< +;/)^ \\hicK' l^ nianifestW' a peifecl square. 

(zi) Apply the tTii’iiula of Art. 14 
. . — { (7 + // + 4 )'i " 4“ ( 4“ trc 4“ ^5“ — . 

= i8_ ^4-(2*Z^4-2^Zt'4-2/'^*) ’ -fZ/f 

3 

I • i- = .f /. i r-l±l+' 


= j’— - {(<7 + /' + <)* — + 

2 

=S jS— _1 /^-»4. ^ _ ^ 7 /,, j^jQ (J 

(^ ) {uif 4“ <z<r )/»“ 4" (i7^f 4- uc}i * — (cz/^ 4” (Zf ) i7‘ + {/fc 4 (7/‘ )(, - 
+ (lu 4- »?/* )<z2, - ( ^ 4 4- Ozi* 4 /'j )*/" 4 ( 4- //^ )3- 

• — (»/* 4“^t')z‘®. 

= 4 4 # * 4 iz/' - — rt4 ) 

4 4 *Zt — i5'6 — <z/z 4 tZf 4 /* ) 

4 4 ^z^ 4 /^s 4 fz/' - fZtf- - //z ) 

«a X 2 /zf 4 X 2at 4 4 ” X 2(ib 

^zabi (<z4/z4*) ^ [Art 17 . 
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EXERCISES WITH SOLUTIONS. 


3. 

f / \ / <■“« 

The given expression 

1 ■ //S-t* / '' 

-»•*)«* a»f* 

'' c*-a* 

4. (i) Apply Art 20. K. 


[Art 8. 




{c^a)(e-a) 

[16. C. 


/a + x \ 

\a-x) _ . / <» + A \i 


. <1 + .V 

squaring ^ 




Again by 20 K, — 
— I 

25i*+i 

o(2e^*- i) 

25 ^®+ I 


2S^/®4 X 
25**-! 


[ 22. A. 
[ 19. C. 


(/i) The first equation may be arranged thus : — 

x(a+i) +^(0 — i)ss2a A 1 

Multiply this by (a+i) and the and 'equation by (a-b). 

Jc(« + i)*+^-{a®-3»y«2a(a+3) 2 

*{«— 5)®— i®)s= --ai(a— 3) 8 

Adding 2 and S< 2 A’(a*+ 5 »)aa 2 (a®+i*) 

Substituting this value of at in 1 , 
a+b+j'(a-^b)<mga or jf{a—b)^a—i 
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lOI 


5. This is similar to Example 5, Exercise XIIL 

Let A'saino. of minutes past k o’clock when there is a 
division of d minutes between the^ands. 

Just at h o’clock the two hands were sepatate by 5A 
minutes. • 

But while the minute hand passes o>er .t minutes, the hour 

hand travels - minutes. 

12 . 

Now mark that the whole space travelled by the minute 
b{A>dss5^+ space travelled by the hour hand sfc<f ( +or— 
according as the minute hand goes before or after the hour 
hand ). 

.v«5A+ = 

12 12 * 


i Note— This is a general question relating to the hands acloch. All 

particular problems are dealt with by substicatmg suitable values for 
h and d. For instance, when the hands are together* d^o t when the 
handa are opposite :=:30, when at right angles f/aii5 *and h the hour 
mark from which the reckoning has to be made. 

6. Let .v«no. of days required. 

In one day Axan do ] of the work 


C ^ 

••• ••• 4 n 


+-i-=s I ; hence, aj=s 4. 
q 18 t2 



t02 


EXERCISES WITH SOLUTIONS. 


Exercise XVIII. 

n 

I. Ifrti + .?a + as4- +a„=2~^- 

f • 

Prove that ( s - + (r -</»)*+ . . . . + (j - )- 

+ tfg® + +<** • 

2. Simplify 

<^-(a-bY . 

, Prove that + 

~ J (tf + /» + r + (/). 

Solve (,«■) {jy^.c+<i= ®iy.ii+5a.v + /-!. 


' n* ar 


i>/x- V 3s/.\ ~ 5 ’_ 4 

5, If a;/ + ijc =a (Z, - rt.v=* b show that .v* + 

6, A pound of tea and three pounds of sugar cost 6 
shillings ; but if sugar were to risef’ 50 per cent, and tea ten 
per cent, they would cost 7 shillings. Find the price of tea 
and sugar. 

7, Solve 2A**+A'=« 380. 
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I. (J - rt|)2 = 1 

(s — — 5- - 2a.^s 4- al 

- • I 

(s - <7„ V = _ 2,7 .f + <77^ J 

Adding the'w, we gel + to ;/ terms 

♦ 2 S 07i4- J'>4- . to n lei ms ) 

* ^ I 

+ ^i :|2 + 77/**+* *. to /i terms. 

= ns- - 2^y.’\s + <7,^ -r 4- flr ,7 [Hyp. 

■= /7j" 4" f7jj- -f •‘4’<7® 

^2 _ (/; ^ ^-)2 ^ r) (, 7 - 34 - f _ /7 4- - i 

(a 4” <')^ — (^7 4- <■ 4- /') ( 71 4- r — ^) r? f- ^ 4- r 

“-ILZJIIi — — <' + ^ 7) __ /» 4- f — 77 

(<7 4" — 7 " (fl 4" 4“ r) ((7 4“ — f) (7 + /> 4" i 

f® - (a — />y _ (e + a^/i) (r-~r7 4- 7’4- < 7 - ^ 

(/> 4- — <7® (^ 4 4 4- <7) (/y + A’ — 47 ') 4* * 4- 77 

Adding these we get the answer, which 

_a4-/^ — / 4-^4-'’ — 77 4r4,7'//_774- 4 *' _ ^ 

♦ 77 4 4 <' (7 4 3 4 r 

3. (774^)4 (4' 47/)=- (^4 r) 4 (7/4 77). .1 [By identity 

Cubing both sides of 1 by ii A, 

(u + fjy + (' 4 ,#)S4 3(774-^^) (4'4-(/) { a -^ l » + c + (/) 

= (-^4-r)»4-(7/4-77)J^4-3^+r) ( 7 / 477 ) (a+l^+c + d) 

Transposing by Art. 21, 

(a 4 ^ 0 ^ 4 r )8 4 (r 4 e/)* - (7/4 fl)® 

== 3(<^>47’) (7/477) (774/7 +r47/) 

— 3(^74^) (^' 4 </) (774^4^4^/) 

s=* 3 ( 774 ^ 4 <‘ 4 ^) {(^ + f) (^4 77) — (774 />) (r 4 
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EXERCISES WITH SOLUTIONS. 


Again, squaring 1. 

(a + ^)* + (<-+(/)»+2(a + J) {r4-</) 

+ r)® + (</+ rf)* 4- 2(// +<•) (d + 1/) 

Transposing (<z + by — (A + r)- + (r + ^)* - (<I + «)* 

= 2{(i + f) (rf+a) -*(a + //) U +d)] 3 

Dividing 2 by 3 

(a + by — (b f + + </)*—(</+ o)* 

(a +/')* — (b+< )* + (<■ -1* (/)*— (rf+ a)* 

= '^(11 + b + 1 + d). 

4. (1,) (.v+a)™=s(.i“+ 5a.v+ 

Raising to the m/b power. 

.v+ as=s(.v® "I* [Art 5. 

Squaring, .r 4- 20^' 4- a*s=.vS 4- 5«.». + b‘ 

or a-* — i®=!3a.» .»■= 

3« 


(«) 


ij .7 equation ^ 5 ^/.\ +j' 
2a<f equation” 3^^a:— 



or 


( 5 ( ' V4-J/)=s32.Vf 

^ 3 (.v— -1')= 
,(.v+y#-=^|xr..*. 1 


or (.V— 


] 

*'• |Dividing 1 by 


[Art. 4. 


2 


x-j> •' ® 


4. 
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3 ■ 5 

Substituting this value of y in 2 

rv_3^v 

V 4 5 25 

' vCtHtT 

Dividing both sides i =| 


,r . = 


. = I or 2 \ or .1 « 5- = 3 J 


j.aa 3 t X ’ = 1^. 


5. Squaring both equations. 

<»s> - + ® + 2aLvy = a» 1 [ lo. A. 

+ — 2 [ lo B. 

Adding 1 and 2 . a*j'‘ + ^®j'* + ^*v* + <r*i' 2 — </- + /'- 

+ 7/S) + .1 J(is + a 3 ) = rt* + /<» ‘ [ Ai t. 1 7. 

(< 7 » + 3 »> (.v -2 4 t'-) =a* 4 [ Art. 1 7. 

.v^ + j'Sjaf f Dividing l)Olh side.s by (1* + ^*. 

6. Let 1 ;=- price of i lb.6f tea in shillings. 


.sugar 




'on price rising 
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EXERCISES WITH SOLUTIONS. 


/. By the quesiion. 


.1 + 5;. = 6 

11 : 1 . + 9 .}'^ 

lO 2 



1 1 ' + 331' •= 66 

II \ -h 45V = 70 


7- 


I3r==^ or j'—J- 

.v‘- 2 v»+ \2 + .\= 38 o 

(.l 2 _.V) 5 _(.v 2 - t)- 380 = 0. 

v"-At=l- ■''^1 + 1520 


A = 5 (shillings) 


Alt. 23. A 


^=^39 ^40 
2 2 



= 20 01 — I 


Now .V*-.V =20 

- X -20 — 0 
(a- O ( i + 4) = o 


A'=: - ly 

- .1?+ ly =so 

— tdb »v^r -~76 

2 


.iss=5 or ^ 4 [ 23. B 


_idb '/-Ti 


L 23 . A. 
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» 


Exercise XIX * 

1 . If 2SSS / 4 * /^ + ■ , prove that ’ 

I L_ - 1 - ^ 

• K-a .9 -A s .9(9- f/) (j (j-c) 

* 

2. Retince (n • f - r •) +'ltl + 

(Ut » />: 


1- '^+1 2-/, 2). 


3. (d) Find the value of 

x+2,1 , 1 + 2/'* . 4uf> 

+ , . when .vs= -1— - . 

x- 2 ti \- 2 n ii + /> 

( fi) Di V >dc ((7® - f >: )® + 8/>*. ® by <7* + hf. 


4. Solve (7) >/,i+s/{.7- \/ax+ .1^- \/(i- 

<ii^‘a( L+l - 1 V h (1 + ^ - 1^= . (-+- - ' V- 

\i- s vj \z X y) \x V zf 


I. 


5. lf<i + ^ + < =o, prove that *rf=<®- 17/7 

6 . A ship sails with a supply of biscuit for 60 days at a 
daily allowance of i lb. a head ; after bein^t at sea 20 days 
she encounters a storm, iff which five men are washed over- 
board and damage sustained, that will cause a delay of 24 
days, and it is found that each man’s allowance must be re- 
duced to ^th of a lb. Find the original number of the crew. 
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EXERCISES WITH SOLUTIONS. 


I. 


I ^ ^ zs^a^h 

s^a s-h {s-a)(s-/f) 




[\* 2 J«£« + 5 + C. 


and, 


I 1 S-S+i 

x-i, X .Uf — *) 


Adding we get, c 

of which the Nunieratoi =aj- + + 

•at 2J- — {(I + /> +i')i* + i/^=a:2X- — 2X( X alf ^ ill*. 

the given expression— 


^ I . 

ab ii b ’ />r 


a(s — a) j^s - (5) (j - 0 
/z + i I , I 


(/ + r J . t 

« .. , 

(7i a 6 


b i 

[ Now see Exercise XVII, Example z (b) solution. ] 

.nd ( 1 + '-)+,< (l + 1 )-.>(^ + 5 -) 

3 rd term = +— ^ - b* +-L ^ 

Adding these we get a^( -+— — — 4-i — J-i. ^ 

\a- h h » a < ) 

+ ^fJL+ * +|+_L-.i ^S.) . 

\a h 0 I a t f 

+ +-L.~j. — l\ 

\h t a t ah) 

=»a* x-i. 4 *^*x ~+*" X ~ai3((r+^+tf^. 

a hit 
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/ V (-V-- 2/^)4- (.V+2/y) (.V- 2^^) 

(.V — 2^/) (.V — 2/1) 

^ .V*+I^2a— (2/i' — 2r/U — 4a/* 

A'* — { 2 tJ + 2^).V+ 

_^2.V* + .2;f5^2— 2/'4’^^ — 8tf/> 

A** — ( 2 tf + 2 /^) I + 4 ^ 7 ^ 

2A*2-8«z/y* !*Kor, by Hyp. A(a + i)s=4fl^ 

+• 4^7/5 * or ( 2^7 4- 2 /> )A = 877^. 

2(^3 - d(lli) 

* 

(^) Dividend « {u^ - /uP 4 (2^7-)''' 

•=(a--^/)C+ 2hc) {(f7* - IcY - 2/>^(r7- - 1 7- A. 

(a^ + dc){c2^ - zaHc + ^2, a _ 2 j-7;r + + 4/y2f2j 

«=! — 4^2:^^«r+ 7/7*^^} 

.*. Quotient®!?* — 4 . 72 A< +7/^®^. 

4- (f) >/{^7- ^/^/.v+.r“}=ss,y^7- ^A [Transposing by 21. A. 

Squaring, /t — n^v + a 2 -= // -j- a' — 2 t/A . 

or, - v^/7A-+.v*®A -2s/ ax. 

Squaring, < 7 Ar+ a® ® x^^4<2X - x \\/u \ 

or 4 aV^''^= 3^''" • 4 \Z<* ' *= 3<^ 


4nZ‘V=3vZ^?* *6A'«j;<f, A® _ 




no 
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No)r, adding 1 and 2. ~~ 


’ • " rt + ^ 

•y 

Similarly, adding 1 and 3 , ~ 

y 

t 2ilk 

• 

Similarly, 

//+ ( 
i 

5. (7+ and a + :^ 

(<? + />) (a - /•)= - i (d - //) 

— /'i' ~ — rffi 

(rt+0 (t^ — 0= — — * ) 
i==^hi ^ah 

. * — /a' = 4 ' — 

.* ' - hc=-h- - ac- — 


22. k 21. C 


I r2+ < 

[22. \ & 21, 
[Adding 2 & 3 . 
[21. A. 


[from 1 A 2 


6, Let V- original numbei of ihe crew 
*.• daily allowance per hcad= ilb. 

60 .V lbs = Supply of biscuit. 

In 20 days 20X lbs are consumed and 5 men being washed 
overboard the no. of cre^v is reduced to \ - 5. 

In consequence of the ilamage made by ihc storm and ol 
a delay of 24. days, 40 x lbs. of biscuit must be made to 
supply — 5 men for 40+24 pr 64 days, by reducing each 
man’s allowance to fibs. 

t 

.■ (.v-5) }-x64 = 40a •. ‘iJ^.x8=- i. 


.V=>40. . 
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> 


Exereise XX. ' 

I. Show that anj pobilive 'fniclion logethei with its 
reciprocal is greatei than 2. 

2 , Resolve into elemental} factors 

(I - (l — />2) (I - ’) — ( (/' + (/- + 

3. Simplif} , 

* * * (a — .) (l — (7) {h - 1 ) {\+/>) 

• * 

+ ' 

If -a) (4 -f>) ( i + f) 

( 1 )) (^^ + 1 ') + .U 

ah (A ■ - ) •) + V I {<1^ — '/>") 

) 1 

4. Solve it) (a- v)" - Zi/x. ^ 

III) .\rc=a'’(j' + ir)-/'M 1 +c)----r-f I I r) 

5. ^ A person buys tea at 6 s a lb anil also some ai 4.1. a lb 
in what proportion must he mix them so that by selling his 
tea at 5s. 3d a lb. he may gain 20 percent on each [lound sold. 

6. How many bundles of hay at Rs. 5 pei thousand must 
a ghastvala mix with 5606 bundles at Rs. 6 per thousand in 
order that he may gain 20 per cent by selling the whole at 

1 1 as. per hundred f 
« 

7. Solve 2®''' + i =32’2'. 
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EXERCISES WITH SOLUTIONS. 


1 . Def. Reciprocal of a quantity is the quotient which 
arises from dividing unity by that quantity ; for example, x and 

are reciprocals : 2 and i are reciprocals. 

Let anv fraction. its reciprocal 

V ' 

Now, ^ -f IS >2 if 

y ,v xy 

or if v--f:v*> 2 *vy ; but £Kx. XII - i. 

-f [Dividing both side^ by xy, 

y X 

2. (1 (1 (1 + 

X i -^aHhK [An. 14. 

« 1 - «. ^3 + tr^c^ + bh ^ - aV^h^ 1 

t +</^ “ ‘{i 4- I 4* < i7~//(i 4-~- ) and a-\-hc 
k 0 

*safi + “) 0 •¥ab){b + ar){(r+bf) 

ti 

= f(i +— )x 5(i X(/(i + .^) 

( if a 

. / aby^iii ,ab%ai acy,le \ ^ ^ m x 6c^ r ^ 

+(,~~ r ' — sr-j f'* 

-uir |l+ 2L+ + + J 

ts:aic(i +a® +«*) 4-ffV.* +a*<^4-^®. * •. .2 

K 

Substracting 2 from 1 we get 

I — 1^- r®— a«*3®r* 

«• X ^<^-~l^-’C^-3aic+a6c-a6e(a*+li*+^)—za*l>‘(*. 
■•(x— a*-4*— <*— r ) + aiei t— j ^ if ) 

■» (l — «•— i* — * +<*M* 
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3. (c/) See Exercise VIL Example 3 (/>). 

* * • 

(«— i)(a— t)(t+i») (a— /)(//— +/•) {ii—c)(/i-f){v+c) 

_ ( /> — f )(.t +l>)(x+c) — {<i—{ )(.v + (^ )(. V + r ) + (a — /i ) (x + tf )( V + 

— C)(/l — l)(x + tf)( I +/')(j!‘ ■t■^) 

Of which the numerator by 13. A. 

= (i—c){ + (/>+<-■) 1 — (</ — (:){jp" + ((i4-«^ I +<«} 

+ (.</ — fi I{a“ + ( rt + /' )« :t- I 

* =(/i — I + (/i‘^ — ,").v +//<•(/< — k) — (a — — I X 

— ac(a — — + — ^ + <iH‘t — !• ) 

= — f — a+r+d — — — «“+r^+ir ~U^) 

— .)— /') [Exeicise XVI, Example 2. 

— (7» ^ ® — a®» + ^ + ah\fi — h ) 

=<■»(</ - /-) - rbrS - i ») + di(t/ - //) 

, =(d— + '[Art. 17. 

^(a- />){a- — [Art. 13. D. 


*.•. Ans. 


I 

(.v + d)(x+i)(.i + r)' 


(/>) Numr. =a^.*'-+i/'*vi +^-**) +d/M® which by Art. 18. 
- ax(// X' + tiy) + hii v + dr) 

=(i.*:+av)(d.v+/<j'i. ^ • 

Denr,=<//M'‘-* + a-.iy - — * 


ssaxifi.i + ay) — + ^. 1 ') *= 

aA +lv 


Ans. - 


a.v -‘by 
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exercises with solutions. 


1 

1 liuciuit/. 

< 

2 tHyp. 

•J a-V x- >/a-.v='/A .. 

8 [Dividing 1 by 2. 

3 V 7 +A-= 3 '^^ 

* ' [Adding 2 & 8 

Squaring, 4 (<* + 

» ^ 

or 4^ *=* 


4a 

5 


(«■) a 3 (^+z)“-v>'« 

( -+-» 1 
' xz xy a* 

1 

A*(#+z)’=J0’S 1" ' 

±+_L = ^ 

] yz .\y 

JL+-L=J- 

1 

d*(*+^'')=. 2 ;y 2 J 

[ yz XZ f* ) 


Adding 

I 1 / 1 « JL +— ^='?i Suppose, # 

— /'* c*} 

I I / I L i. _ -1 Suppose, 

jcy*2'\ <1* / 

i 1 / I A. 1 _ JL ^«=/, Suppose. 
Multiplying as in ExWcise. XI Example 5 («) 


jcs-~; y«*4 

q r F 
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*15 


5. Let X = number of lbs of tea bought at 6s. 

4J. • 

and mixed with x Sbs. 

He paid for (A' + y) fts of tea, 6^ + 4^ Shillings, 
/, By the question 
• X (6-v + 4 r). 


.3^ = 13^; - 


_3_ 

13 


Propoitlon=^ 3: 13. • 

6 . Let ,v*= no. of*bundlcs required. 

Their cost==— 5^ Rupees. 

TOGO 


Cost of 5600 bullies @ Rs. 6 per thousand 

^600 X 6 168 Ti 

sss 5 jL±: , or Rupees. 

1000 5 

The whole is sold for Rupees. 

100 


U’+56oo)x I I ^ £20 ^ \ r J3 

1600 100 \iooo 5 / 


the question. 


Whence Aa=2o8o. 


7 . 2 ** X 2 ^+ I == 32 X 2 ^* 

256. (2’^)* + ! «=32(2') 

256 . (2^)^ --32 ( 4 *)+ 1=0 
1 6*. (2’')* -2. 1 6, (2*)+ 1^=0 
Extracting the square wool 

16 . 2^^ — I = O 


[ 4* Conv. 
[ 5 Conv. 


[ 


16. B and ai. E 






[8. Conv. 


• I 


-4. 



no 


EXERCISKS WITfi SOLUFIONS. 


< 

^ Exercise XXL 

1. If + + shcjv that 2{s-a) (f — 

■¥a{s-if) (J — 0 + + -(/) (J — 

4 

2. Resolve into elementary factois 

.r® + 2tL\ < )a’ + + (^ ~ * )<7 . 


3. Shew that 

If/* * , /u 

(.V-<ri ( 1 - /<) 

+ 


(.t-r) (a - a) 

When - 5 - 

- f - + I + . 


.1 V " ''' ‘ / 

4, Solve (/) 

>/</ — W“a ^ ( f/ + // ) — ( W -h n)Kv 

( 

'a 4 'r + 5 = o 1 

iti) j 

{a + /*).x + {a -h c)v + {/* + r)s = 0 
, akx + aejf^dez =» 1 . 


5. A and B lay a wager of loj ; if A loses, he will* have 
25J. less than twice as much as B will then have ; but if B 
loses, he will have five-seventeenths of what A will then have. 
How much money does each of them have ? 

1 

6. Two cisterns of equal dimension are filled with water, 
and the taps in both are opqjned at the same time. If the 
water in one will run out in five hours, find when one cistern 
will have twice as much water in it as the other. 
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H7 


I. 2(j — — — + — 4 ) ^ 

S* (J — if){s — f){2 J — 2rt + «/} 

“(j — ^)(A — 4)(^+r)... . .1 2 9 — tZ ==: tZ + /O -i” t 

=/> f 4 by Hyp 

d(s — t){s - a) + f(s - a){s--b) 

= X5—‘ii){hs — h — bc\=i{s — a)\s(h c) — zb^ f 
=5(j— (z)(^+<')-^2^^(V — a) ..2 
Adding 1 and 2, . * 

* (b+c'){s^ - (b 4* 4-)j + /it 4- - 2bi(s--a) 

«* (b-h^) {2 j 3 — ((Z + /' + ^*)9} + /'4(<^>+4') - Zr(2J “ 2t7) 

= (^ + z'){2.y3 — 24“ + 4*^* — 

— ale. 


2 . Given expression- 4 2 rt.v + tz- 4 - t)(.v+ a) - /it 

= f i 4a)3 4/i^ v-b a) c(\> -^a) - b*r 
=(.v 4 </)J i 4<z +/-'} — i{ V 4 £/ 4^} 


=(.v 4 tz 4 4 cZ — 4'). 


3 .- By Hyp. l(l +1- + *-) 

.1 3\./ // « / 

{ub’i‘br-^tti)v=-^ubc 


tlb 4 4/i* 

3fz//4 


Now, the given expiesMon 

— r)4Z't( i - t/ )4tzf(^\ - b) 

(.1 — a){x--^b){,\ -»4 ) 

Df which ihij numerator = ah a 4 be \ 4 atW — ^aln . 


A(/zi 4 /»fc’ 4<zi‘) - aabf = 3 rz//r — 3 tz/ir = o 
given expiession =-o. 

4. (i) Squaring, a — m^x +I>- «®.v - 2 >/ (,i—m\v){b->^x) 

= (a+b) - (ffi* i +»** + 2mn i)* 
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EXERCISES WITH SOLUTIONS. 


Cancelling, - 2 » - 2 mnx 

• */ab-~ an^.v — bm*x + »«*»*.v* •= Mnx 

Squaring, ab — x{an^ >• ^/«s) +m*»*.v* ■= 

or 

(«) Multiplying the first equation by 
{b+c)x+{b +f)i; +{b ^r)z * o. 

But, (< 2 + 3 V + (a + c)y + (3 + ^')z =* o " \ 2 nd Equation 

(< 2 -^•).v + (a-3)>' = o.....\ ./.....(A) [By subtraction. 
Again multiply the first equation l^y be, 

hex hcj> ■¥ hes ^ o, ^ , 

But abx^acy + 3r2ss= i [jyd equation 

{ab - bi )x + (ae - bc)y = i I Subtracting the former 

^ [ from the latter. 

or 3(rt — 0 '' + c(a - 3) vss i (B) 

again, i{a - e)x + e(a — b)y^o (C) 

[Multiplying (A) by (C). 

and; a{< 7(3 — f) -t(3— c)}=i [Subtracting (C) from (B^ 

or .v(i-f)(a-0=i •*. -v = 7 

and from (A) >■= -ilzjly . . 

<? — 3 , 

— ^ I I • 

Ut—c){b — (} {a-b){b-ey 

Substituting in s= -(.v+,>) [tst equation 

we have * 

^ » t ■ 

= + * 

- 

(a-f) 

^ t ... 

* ^ « 
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5. Let :Vs Honey in shillings. 

j/ =* B'j money • 

If A loses, he will have ji;— u>, and B, j/ + 10. 


By the question, .v- io=:2(v + io)- 2S 1 

But if B loses he will have - lo and A, ,i.+ to. 

.•■V — io=tV(i + 10) 2 

From 1 , \ - 2y = 5 ; and fiom 2 
- 220 .* 

* Hence, v = 35 and x^2y + 5 = 75. 

6 Let A-=»no. of hours required. 


and y=:volume of water each ciUern can contain. 

In vV hours the first cistern has discharged and the 

second cistern has discharged 

4 

volumes of * water remaining in them are 



and y - respectively. 
4 


Now, by the question, j; - ^ : 




when 



ISO 


EXERCISES WITH SOLUTIONS. 


^ Exercise XXII. 

1. Shew that .v * — na + (?*-- is divisible by (.v - t/)®. 

2. P^ind the G. (\ M. of 

(ax+fiy)^ - (t2 - ^)( i + z)(a,v + ^r) + 0^ — 
and (/I V- — + \ H- - h) f(a-{- 

3. Find the value of 




— 2ftX 2 «/>“ - 2»X 


when X— 


Solve (i) 


^s/(a- y/ \) 

j» /• - T“ • ^ ~ ▼ 


3/ r 


* 0*0 7^'^^="240 i ; 6^'*'-« i 296. 

(Hi) vr ; ( \ + y)(a *- />) = (.v — r)(«/ + 

« 

5, A railway train after travelling for one hour meets wuh 
an accident which delays it one hour, after which it proceeds 
at ^th of its former rate, and arrives at the terminus three 
hours behind time ; had the accident occurred 50 miles farther 
on, the train w'ould have anived i hour 20 minutes sooner : 
Required the length of the line. 


6, If .1" = cy + iiZ, y^az + s = ^.v 4 " ay 


Shew that 



^ z 

j — 1—^3 


7. Solve f = o. 
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I. K\ +na^' - - (7“ - ^ (.v - «) 

= (.V - a) {a«“^ + t7.v"“2-|-,,2 vti-3 + , 

This is evidently divisible by .v — £7. 

. Dividing this l)y .i - a, the quotient 

= A-'"' +<?.v'>"2 + u-.i”"'*. . - «<?"“’ (A) • 

Tlut + + . &c to « lerm^j. 

(A)= ( i"-' ) + 

• +(u2a*‘=*- &c to ;/ such brackelted terms. 

= ( — + + (7" (a’ 

cScc to « such terms. 

But each of these quantities enclosed by // brackets 
is divisible by (jv-ti). [Art 20 . i^or. 2 . 

/. The given expression is divisible by ( i - c/) (a - </) 

01 { i - ay. * • 

2 . ist quantity ~ (a.i + {a.i /-v - {a \+(7s- If 

4- (i7 - i'y.\ s 

m 

= (<7A +ir)^M.i + v)+ (/'C - t?c) 

4 ((/ - 

— (</A' + f/v )/f{ I + V ) I- 5 - <r I c + / - 1 c - i7/> rP 

m 

4 VC — 2i//’ VC 4 P \ c. 

• 

==( 77.1 H- h'V>i \ 4 v)4 Arc(\ 4 r) - (7/-C \ 4 .I')- 

= i(.v4 )4) {^7^ 4 /'r4/'C-<7r} (A) 

The second quantiU differs fioin the first only by having 
- b instead of 4 b, and 4 b instead of - b. 

quantity = - b{.\ + v) ^ - bv + a\ - bz - az] 

= /'(,i +,r) {by ~ t7A 4 //c4-<7i3i 


(B) 
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EXERCISBS WITH SOLUTIONS. 


In (A^ and (B) the factois enclosed by the double 
bracket have no common measure gi eater than unity. 

G. C, 

3. *.* by hyp. = 2.\==a''+if. 


or 2n.i=aa” + fii’‘. 




Given expression == — r+ -, 

rt” * (5" * I 

f/c' — nb" na'' — nb'°- na'' — « ’ 


4 - (t) B=.\*a-^ or = .v^. 

[Art 4. i+i = h 

Squaring, a + \/* v'.v + a^/a*— a = .1. 

or ,2 - .V = .1 - 2 ( 7 . 

Again squai ing, 4(<i* - .v) =■ a®+ 4(J- - ^ax 
or 4;r((7 — 1 ) = .\* 

.laso or xs=4(a-ii) * 

( it ) 2401 = 7* and 1296 = 6^ 

• /l "i” h“4‘*’** 1 

’ ’ U+-S=4 2 

Again, ?-+>;=« 8 

[Multiplying 1 by 

Subtracting 8 from 2 

O' 

Substituting this value in 1, |ss :2 ; 



EXERCISES WITH SOLUTIONS. 




(Hi) From the 2nd equation 


*v + y a + // 

.V — r a — (f 


. $ 


/. Applying 21 E. 1 

^ But xy—cth 2 

. Multiplying 1 <& 2 

• .*. -r = ^7 [21. Et 

Substituting this value in the first equation 
qy = filf. 

5. Let .v=the^length Of the line in* miles. 

>'=the rate at which train travels per hour. 

Time in which the tram travels the line through 
hours. 


• • 

X 


In one hour the train travel's miles, and being delayed 
one hour, it runs j/ miles at the rate of -J- j/ miles pei hour. 

it runs ' miles in hours. 

/. By the qu-stion 

i+i+fciii= +3 


or 


31' 

3 y y 3 


2 X • S 
or — . — =- . 

3 3 

*or (A) 

• Now to the case in which the accident occurs 50 miles 
further on ; the train travels 50 miles at its former rate in 

55 hours, and at its reduced rate in -i- hours. 

y 3y 

By the question 

250 qO , I nr 

— z — ea I — OF — . 

3y y 3 ay 3 

r=»S} and *-*a4X^5 or 100. 


[From A. 
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, EXRRCISES WITH SOLUTIONS. 


6 . Writp the equations thus : — 

i7. c + f . r = .V... . 1 

a. 0 + /'. o + i, A*==i'.^. . 2 

tl,V X + i', fj=:s: . .3 

Multiplying 1 by .i and 2 by j. 4 . 

<7 4 -^A 0+ 4 vv = a *2 

* f 

(/r0 + ^+ twr = 

Subtracting, a^ - - a] s * 

= r(^A*-<ii') TArt. 17 . 

= (^A4•^?.l'X//A 

[•/ cr=>/M4*rtr, 3 ;v/ equation 
A*^ — ^3 ^2 « , 22 ^ 2 ^ [Art. 12 . 

V-- \3/y2^i2_. jSj. 2 ^ 

or A- 2 fl--/;«) = r 2 fl-,z 2 ) 

" ,.a 

= ; similarly, from 1 and 8 

I— I— 



rtA'’'+ 4 -f==o 

i” 

i-‘* + 4 i’’ -f // = o 


[Art. 8 . 

[•/ \3 «^fA »)2 Art. 5 , 
[Art, 23 . A. 


2 a f 

Note. This equation is the general form with x raised to any 
power in the first term and x raised to the same negative power in 
the second term. 

As a special case the student may try to solve 5 ( 5 *+ 5 “*) 

*=26. 



Ans - I or - 
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t 

Exercise XXIII. * 


I. Pro\e that • 

(ti + i - (A + 4)4 - (f + ,i)* + <^* + ^ 


= 12 4/^4 (t2 + ^4*0' 


2. Sihiplity ((/) * 


( l + I»)(, 3 l ;H) (2.V + l)(3.l + l) 


- f 


. (3' + i)(4.» + i) Ux+iMsx+i) 


f> It 

/- ^ j ‘ 


a_ a" 
h (/- 


3. Solve u) a 



+ h 


-.1 


) 


uH' ’ • 


(li) \ j ys - AS - M ) = />{A3 - .IV - J £) 

* 4 ( Vr - J IT — I * ). 


4 - 


If shew that ^ 
if/ b 


rf + f 

J+d 


5. A boy .swam half a mile clown a stream in lo minutes ; 
without the aid of the stream it would have taken him’a 
quarter of an hour. What, was the rate of jihe stream per 
hour ? And how long would it take him to run against it. 

6. If tf.r* + /<.v*+f.r+4/ be divisible by then ad">be 
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EXERCISES WITH SOLUTIONS. 

f 

I, Suppose a+6 + t'm^s, then and r + ^i 

= jf - 




Given expiession 

— j4 — (j - ^)4 « + 

s » j * - 4(7 S ^- i '6 a ^ s ^ - 4 a^s + a '^) - ( j ^ — 4^ ji '*4-6^ Jj 2 J 


+ i'^) — (j* “ 4 ^r® + — +/ 2 * 4 - * 

•=. j * - 3 ^^ + 4 f^(a + ^ ^ f «) + 4 j(,*» ^fs+ ^ 8 ) 

[Cancelling + 

Now mark a + l^+t 

And + + r® = (« + <^ 4 - 0 (^* 4 *^*'^ 4 4 3(7^i' 

^ [Art. 17 and 21. B. 

.% above result 

srsr^ - 35^ 4 4J*, S « 6 jS(#i 2 4 ^* 4 t- 2 ) 4. 45(rt + j 4.^^ 

X (fl® 4 i* 4 ‘« ^ ^ 0 *^ 4 '^ 

_ 3^ 4 4s* _ ) 4 4 J*(c2* + + r* 

— -ac — ^f) 4 "i 2 f X 

bs;2j 4 — 2J*{3ez* 43 ^^® 4 3<>* — 2<2* — 2 ^^ — 2 t^ 


2 . 


42 a^ + 3 kif‘+ 2 ^^'} 4 - I 2 J K rt^r 
«i 2 J^ — 2 j*(tji 4 54 " 4 * I 2 .r X alf 

t 

2S*. ^*+I2Jaifa=I2/jM^ + ^ + 0* 

« 


(aj Sum of the first two quantities 

jJg-ft+A'+l _ g(»A-+ 1) 

"*(*+ i)(a*+i)( 3 ,v+i) (^+i)( 3 x+i){ 3 a + i) 


a 

*(je+0(3^+0 


(A) 


• « 
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5 

Sum of the last two quantities 

» 

« 5^+i+3-^ + » — ^ (B) 

(3a-+iK4a + i)(5.v+ O, (3.v+i)(5.v+i) 


Adding <A) and (B), 

’ 2 f V+i + .v+i 1 4 

•U-’^+0(3-'^'+i)(5-*'+ 05 (*+i)(5.v + i) 

> i{a’‘+ai + l^^) 

all + 1,3 -ad ~'(a-fi)ia^+a6 + d^) 

flS - ad^*~aH + h^~ aH - />» + 

(d — •id) 

a^ — 2a"b 

{a-h){a'^~^b +-^)- 


3- 


(0 


-.1- .V . -.V.-.V 

a a +a 0 


a^b' 





i+(ddr'*^=i+<di)-» 


(ai) •*=(aJ)-» 
or jp— 2. 

(fV) Arrange thus,:— 

— j<rg--ay i 
a 

jcg — A>’— >g JL 

jtyg b 

xy-yZ’-xz i_ 
.rj^g c ' 


or 


I 

y 

T 

g 


[Art. 4- 
[Alt. 8 with note 


I I 

jc y 


1 

a 


I 

X 


1 

X 

J 

y 


'b ' 

I 

c 
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EXERCISES VVllH SOLUTIONS. 


i 

Adding 2nd and 31 d. 



• A = 


- 2^4 


Similarly j = 


- 2J4 
a+i 


and B sss' 




* 7 2 

i|. • » y ' — y % » iiti ^ J 

and al^ah 2 [RV Identity. 

Adding 1 and 2, «?(/' + (/)= +*) 

// M + < 

5. Tlie boy swims half a mile without aid of the stream 
in 15 minutes, in 10' he swims \ of a mile. 

Let .3c = velocity of the stream per hour m miles 

:L --distance U goes in 10 minutes. 

6 

/ Bynhe question *' 4.^=:^ ; or .vssi, 

6 

In one hour he can go without aid of the stream i x 4 or 
2 miles ; but the stieam impedes his progress by i mile in 
I hour. 

/. his real pi ogress against the stream in one hour = 

I mile. 

In returning \ a mile he will take J an hour. 

6. By pel forming the division it is found that the quotient 

and the remainder i - atti^x-hm^'^-d. 

But the remainder, by the question, is equal to 0. 

r.i=s#7OT*“\i, 01 c-iim" . 1 ') Dividing 1 by 2 
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Exercise XXIV. 

1. If a + a be the G. (’ M. of .x*+/.\+r/ and a*+/.v + / 

shew that a = . 

^-P 

2. ' Simplify (a) " ‘0* 

.{2a + 3/1) - - • 

V‘*‘ + +'''*> 

j./ \ 

' V y’-.7A+/'v 

Solve (/) -J -i_ - =0. 

.i~3 .1 + 9 .1—27 1-15 

* (/O ^xy =1 ; =24.v; =4r. 

4. There is a certain number consisting of 2 digits. The 
sum of the digits is 5, and if 9 be added lo the number itself 
the digits will be inveited. Find the numbei. 

5. A starts from C and travels lowaids D, at a rale of 
SIX miles per hour : two hours afterwards B starts also from 
Cl and going ten miles* pei hour 7 caches \) four hours before 
A. Find the distance between <? and D. 

6. If ? - i , show tha’l =4^. 

h 7 5/2+4^' 5^'+4<^ 

7. Find the condition that one root of the equation 
^i.v^+i.v + c*=o shall be n times the other. 



E/TERCISES WITH SOLUTIONS. 


ISO 

1. *.* .T + a is the (J. C. M. of and A*+fx+f', 

each of thStn is divisible by .v+a ; we see that there is left 
remainder on dividing ar*+^.v+</ by x+a which saijf—(p—a)a. 

[Art. ao. 

.*. must=o (A) 

Similarly o iB) 

.*. f — i/'—(p-p')a’^o [Subtracting (3) from (A) 

.-. ,1^^^-. [aiB&D 

p~q 

2. (a) Resolve the numerators and denominators into 
factors by Art. i6. C. 

(Sd — ^i+a) {ta~‘ib-a) ^a-b ^ 

(2a+ 3/; + a) (aa — 3^ — a) a + b 

{za + jb-a) (z a- i b + a ) ^ f»+ 3;^ o 

9(a+^') (a — b) sta+b) 

(3^+tf) (3^ - a) _ $b-a ^ g 

^ (2<i + 3i + a) (2a + 3^— a) 3(rt+^) 

Adding 1 . 2, and 3. 

3a — 3// + fl + 3^^+ 3^ — g ^ 3(a + ^) _ 

This example is similar to Ex* XVIII, 2. 

(6) Quantities in the ist brackel 

^ - tf /^(o 8 +//^)+ g V 4- aHa * - 

of which the Numerator?* 2 (a* + a®^®—ir^*) 

Similarly, quantities in the and bracket, 

2{l*+b>a*-ba*) 

(g^ + g^ + i*) ia^—ab + 6^) 


Ans. 


g^ + d*i® -gi* 
i*+>g»-3<** ■ 


EXERCISES WITH SOLUTIONS. 


3. (i) Arrange thus 

<5 . 5 _ . 4 ' _ 3 

.C-15 .»--27 .v +9 -v -3 

6-v - 162 - 5.r4-7 5 4 ^'- HL* “ 3 ^: “ 

{.V - I sX-r - 2 7)' ~ Cv + yKjr - 3 > 


• • 


»3J 


.1—87^ i-39 

.v 3 — 4 3 \ + 4CP5 "" ft.i — 27 

, a'3-42A'+405 a^ + 6a - 27 • 

A- - '87* “ 

or, Dividing the Numr. iiy Deni, in each 


-v + 45 + 


43* 


A'+ 45 


1728 

•v- 39 ~' 


.V— 87~.e - 39 [ Cancelling a!nd dividing by 864. 

.-. 5.v-i95=2.v-i74 ; or A=e7. 


(«) Similar to Kx. XI. 5 (fi) and XIV, 4. (^) 
^.yz = 96a»' [Multiplying the equations. 

/. 0=96.* 


Squaring the ist equation, 
1 


.V=“ 


y 


.(A). 


1, 



I Dividing 3rd equation by 

i 


and. 
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Substituting the value of .v as given in (A), 




or by Art. 5, 


,z=l : 


or j'^=a6 ; or j' = 5/''6 


_ I I 

‘"'-j-- *^6" . ‘ 

4, Let .X n=ien*s digit and unit’s digit 

-v+y = 5 (A). 

X andj' being the digits the no.-= lox+j/ [Ait. i 

By the question, io.v+j+9« loy + .v, 

/, 9,v— 9;i;=— 9 or — i (B) 

Frem (A) and (B) x — 2 andj'=B3. 

t 

/. No. =23. 

5. Let .V =5 distance required in miles. 


A takes ^ hours to tiavel the distance and B takes 


— hours. « 

to 


But *;• B starts two hours later and arrives four hours 
earlier, /, he performs the journey in 6 b*ours less than A. 

By the question y — -^=*6. 

n 10 


whence, .1=890. 
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6 4^ 

• ^ “ • 3 /> ”■ 4 «/ • 

... by 22 B. . 5 r 1 . 

4r 4^/ 4&' 4» 

. [20. c. 

Agsyn, by 22 B. 

i 

... = ^'- 7 - ' . [Multiplying by 

4r 4// • 

. |j+i.__5J + W ■ • 

3g ± 4 £ ^3^+4i/ [■ Dividing 1 by 2 

5^+4* 

7. Let oc be one root. Therefore «<! is the other root 

[Hyp. 

h A 

/. By Art, 25, «t4-«ot= — — ^ • 

and «x-= 2 

/. Squaring 1, oc^i 8 

_^2 

a/>‘- 

t*”" 


Dividing 3 by 2 


n 


or 


i! 

^4 
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Exercise XXV. 


1. If a+J + c=*o, prove thatrt>+i*+c*-3aJc=<«o, 
». (a) Reduce to its lowest term 

6.1* + Ittl®4-2A-®-20V — £8 , 

3 .v*+ 14 . 1 * -t- 22 .V + 2T . 


(/') 


^0:- 


3. Solve (i) + (a- s/*v)*=!i\ 


(it) + + 

\i.v+ y' + as BICX+ ay + bz~ai+k -f ca. 


4. It*is betweeu 2 and 3 o'clock ; but a person looking, 
at the clock, and mistaking the hour-hand for the minute-hand, 
fancies that the time of day is 55 minutes earlier than the 
reality. What is the true time ? 


Iff 


»'•= prove that - — , — 


6. If a* — 5 iA -I- 4 t be divisible by (taf - «)*, then will 3' * f*. 

7, Show that the expressic«\.t{.v+ aX-*'+ 3«) •** <** 

a perfect square. 
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1, a+i+f^o a+^“— f (A) C*lA. 

Cubing, «* + ^•+3a/i{a + <^)e= -f* * [ii. A. 

or a* + i» + zai x ( - 0= - Substituting the value of 

a-\-p as given in A. 

or a* + t'® - ^abc = o [By transposition 

2. (a 1 Numi. != 6.v>— 12 X* + lo.i® — 20.V+ 1 4.1* — 28 

= 6 - 2>+ io«x(a2 - 2)+ i4(.vs - 2) 

= ('.V® — 2 )(6.x^ + 10 X + 14)* 

* =2(.v=*-2)(3X'='+5.x + 7) 

«= 3#*(.v + 3) + 5 a:(.v + 3) + 7{ V + 3I 
“ (•> + .S)( 3 -^^+ 5 ->^+ 7) 

... Ans.= ii^iz£) 

v+3 • 


2. (b) 




X —J’ J' 


i^+ x r - (.x ® + .x v-|y®) 
"iS+xr + y* 


(.v+v)Lv~v)^ V ^(A®+.x.r + v2)(i-i)^ 

■ J» ^ .y-J- ~ y " . .x.*+.ir+y 


_ x+_y ^ - (.V - J/) _ .v +y -» .X +j’ _ zj/ _ ^ 

J' .y j‘ y 

• " * 

3, (/) C''ubing both sides of the equation by Art. ii. A. 

(a+ ^/A•) 4 • (« - r/.v) + 3{a + J (a - ^/.v)’ 

.((#+ + (»“ s/ 
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I 

But the^qiiantity enclosed by the double brackets = ^^ [Hj'p. 

aa + 3(«a-.v)’i“ = <} 

1 1 

Transposing, -.xV -i - 2a. 

Cubing, 27 - a) = {h - Xi/)*'. 

- z^hx^h^ - - 6b-a+ iza^b * 

27 ^.v = 8f2»+ \^a^ + 6hh^-^b'^, 

• - V — ^ 6rti* — 


2jh • • 

(«) X + r + + i + 1 

hx + cy + az == ah + hu + Ct/ .*2 

cx + ay -k-hz — ab-V he + ac 3 

Multiply 1 by ax+ay -{• az — ^ ah ■¥ ae. 

Fronf this subtract 2 

A {a — h) +y{a -t) = a- - he T . . . (A) 

Multiply 1 by b, b.\ + by + hz - ah + 

From this subiract 3 
x(h - r) - y (a - b) = b^ - ai (B) 


Multiply (A) by (<7 - b) and (B) by j^a - r) 
x(a - b)^ + y{a - b){a - c) = (^a - h)u^ - - h) 

and x(a <■) —y{a-^b)(U — e) = (a - (a — r) 

Adding these we get 

4 * — ^ 7 r — hc + e^\ 

» ^ ^ 4 * — «<' — bc\ 

A* = <2 
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Substituting this value in (A), 

a(a — i ) + j' (« — h' • 

or, r{a - «') = a! - />• ~ If{a - < ) 

Substiluting the values of .i* and in the first equation 

.£? = <. 

4. libt v = No. of minutes past 2 o^clock, being ihe leal . 
time.. • 

The hour band hits ad*"anced ~ minutes fior/i the 2 
. 12 

• o’clock mark. [See Exercise XIII. 5 and Exercise XV|I. 5. 
m But just at 2 o’clcJck the hour hand pointed 10 minutes. 


Therefore now the hour hand points 10+ — minutes 


12 


Hence the man m?siaking one hand for another fancies 
the minute hand to he the hour hand. * 

/. By the question. 

, X c , “/ 60' minute hand returns 

10 + — “60--55 + A 


12 

X II.V 

X - — or 

12 12 


to the same position 


60 ^ « 

.v= — = minutes. 
II ’ll 


5- 


a 

h 


« = l = r, suppose. 
^ / 



/, a^br,^ * 1 


^7 + 4 + ^ ^hrArdV’^fr 


• • 



r(3 + ^+/) 

^ ■4* // + /* 


r 


a 

h' 


[Note. Hence, In a continued proportion the sum of the numerators 
divided by the sum of the denominators Js equal to one of the ratios. ] 
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i 

6. See Exercise XXfIl. Example 6. Solution. 

Let the Si vision be peifoimed. 

The quotient 3/^/2 V 4.4;, and the remainder 
x{%m^ - 3w* - 5^) + j^{c - w») 

The laiterssso by hypothesis. ** , 

*•. - 3///* - 5^) = 0 as well as 4(4' - w*) * o, 

or w*'»^and 

ss w/20 c= i 

■ ^ 

7P {i’(.v+3a)} {(.v-f2<i) (.v+ a)}+ * 

* ]0lr 

= ('*+3(f-v) (.i*+3(Z.i-+a*;+c/‘ 

=s(.v* + 3<7.\ + </* — a*) (.V* + ^a.\ + a® + a*) + u* 

= (.c»+3a.i+a!)*-(a2)24.a4 [Art 12. 

= (A- + 3<Z.V + t/^/* [ («^)* = 

Which is evidently a peifecl square. 

Note. This is a generalisation of example r. Exercise V*1 !• 


Exercise XXVI. 


I . If .V* — yz * y *■* -* xz •= and z^ — show that 

a^x + 6 h *+ — 01^+ i* + i ^){x -i ») «* o. 


2. 


Simplif}' 


t 

j4(3a „ _ ^3) + , <(^8 - 32) 


3. KHminate .t and y from the equations ; 

: and 
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4. Solve , 

5. A and B run a mile. P'irst^A give^i B a start of 44 yards 
and beat him by 51 seconds ; at the second beat A gives B 
a start of r minute 15 seconds and is beaten by 88 yards. Fmd 
the time in which A an i B can run a mile separate!) 

• I 

6. If' ‘^L _:ii -i-''* 

\.y A'.j ^ •'^n+i 

Prove that f +r.:ri.t^y ^ _ 

\ .Vjj + -I I. + +.1 n +i / -'n +1 


I. ^ 


by addition, * 


y* - xz .V - + y 2 ^ g2 - vs - r s - xy 

i;i->'.v = rs =a*+^*+r’.'. (k). 

Multiplying the 3 equations by .r.j’ and s respectively, 
aKv ■= .V* — .xyz ; ■=,»•’* — .ys ; and < — o-* - .xj z. 

Adding, a^x + + f*s *= .r^ + > ■* + s'* - 3.x j s. (P) 


Again, {a^ + li'-h <■*)(. v + y + s) = ( \ » + 1 ® + s® - .vr - .v« -j's) 
y. (.v+v+s) , [Multiplying (A) by x + y + z. 

= jir'*+y+s'*-3.*Ts j...(C) [Art. 17, 

Subtracting (C) fiom ^B) we get 

a* A' + i*y -p e^z — [rt® + i* + <■*)(-'’ + y + 2 )a«o 


2. Denr. «> a \6 — r) + 6 e(f / — <■) - a(//® — r®) 
= (J -r){a®+^f- aji + r)} 

- (i - f)(a - ^ )(« - f) ^A) 


i*3‘ c. 
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( 

Now mark for every a and in the denominator there 
are and dAespectively in the numerator ; so for every /> and 

c and in the denominator there are b\ r* and 

0 

respectively in the numerator. 

Numerator«:(/i" — ...(B) 

^ Dividing (B) by (A) we get the answer, ^ 

which=(</ + ^)(^ +0(^ + ^) ^ * [i6. C. 

3. Multiply the ist equation*by ^ and the 2nd by b, 

. f aky^bhx^hh^ * % 


, -j hkyJfhhx^b^ 

/. y(ah--bk)^b(h" -Ir) 




[Substracting the latter 
from the former.] 


(A) [Squaring. 


Again, miiUiply the 1 st eqiiation by k and the second 
equation hy\i7. 

f aky -h bkx = bkh. 

. J 

• • I 

aky + akx = ab^ 


x{ah - hk) == b(ah — kh) 


[Subbtracting the former 
from the latter.] 


- bk )^ » h-{ab - khy (B) [Squaring. 

Adding (A) and (B), ♦ 

{x^ + y^\ah - bkf « iS{(AS + {ah - hkY\ 

« 

But A'S +_>’* *= [3rd equation 

or — zabhk = (A* — A®)* + a®A* + A®A® — zabhk. 

or «»s(A» - A*) - - A*)=(A3 - A®)*, 

or a* — A®a*A* — A* ; or,<i® + A®=A* + A*. 
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4 By«E, 

u.i‘‘ — (i.\ ax — 


a-3 + i. .\i 

.v(a.i - i) a.\ - /-• 


[Alt. 17. 


(a.i — /<)a ^a\ ~h 
'a»+ 4 - ~P~ 


[22. A. 


rt.\-/> = o iSee Exeicise XIV, — 4(a), Solution. 


y • O 

or ax = 0 or a = - 


[21. D. 


5. Let .v=number of seconds in which A can run a mile. 
v = number of seconds in which B can run a mile. 

First, A gives B a stall of 44 yards 

or i'- seconds' start. » • 

1760 40 


a + - -51, 01 I - 

40 40 


51 1- 


Secondly, A gives B a start of 7*; seconds and is beaien 
i)y 88 yards 

. ic>c 88 , 

or in — — = — seconds. 

1760 20 


••• 75 +-* - J' = - 75 • - 2 . 

20 20 


From 1 Lv=3oo seconds or 5 minutes 
and 2 1^=360 seconds or ^ minutes. 
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« 


f 

6 + + • Applying note 

3^4+ +A'n+i -Vj Ex, XXV. 5- 

. /. ti + jr8+.\s+ ■ +.Xn Y Y 

\*, + Jfs+ 4- .v„+)/ V-v J 


=tdi X ^ X — X ... X -ii’-. to n factors • 

X^ * 

♦ 

*= [For if ... ~ f/n ; x riejX ... x t/u 

•*n+l • 


Exercise XXVif 

1 'JL. 

1. (a) Simplify 4- 

(b) Divide .v + s - $x '*s * by .v^ + r '* + » “. 

2. If x^^ +j'S -f- .vs = I , shew that 

I g 

I - a*- 1 I - s* ( I - .v2)( I - v*)(i - S-) 

3. .Solve (/) 3“' ; 2 = 8: I 

r a:y = c(.v+_j' + 3) 

(«) ^ _y2 = a(j:+y + 3) 

(. .t s = 5(.\' +’_y + s ' 

4. It is bet^Feen ir and a quarter before i3 o'clock ; and 
it is observed that the number bf^ minute spaces between the 
bands measured in the direction in which they move is to the 
number lo minutes afterwards, as 3 is to 2.* Find the time 
indicated by the cluck. 

5. Eliminate x and jr form the equations 

x+j'<ssat 
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6 . 


If 


// -f * - a 


i + a — li 




Shew that 

» 

{b - f).\ 4 - (r - + (a - d)s - o. 


f 


I. 


>■• • ( waY'" 

(a) (jt-'")'” =a.\^ ^nd \ A / = 

=: A- 

• ' 2IH 

III/ 

By art 7. V 

Ans=*.\®. 


« 1±1 

^ rn iH+1 

[Art 5. 




(/>) •.• I Art 5. Conv, 

I 1 1 

Supposing A ^ = r®=s/>, 

We make the dividend =* » + r® - iabt . 

’ ■» 

=s(/| 4-^ + 4') (rf2+/#3+4» -,/// -/><•) 

[See bolution^Kxercise XIV 3. 
Also with the same supposition the divisor + 

/. Ans. *3 + h*+c’ — lii — 4/< — 




2. .vr + v2 4-^2 = I (A) Hyp, 


A(r4'2)«l - J*2 ’ 

j{x^z)^i -xz ^ (B) 

2 (a*' 4 -j')= I -.ry ^ 

Now the given expression by 13 C. 

4- 2 ®) 4- v{l- (a® 4- 2 ®) + A* 2 S*f 4- 2 {i-(a« 4- y*) 4 
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Of which the numerator — 

X — x{jf^ + JB*) 4- 

+>' “ y + x:H\y 

+ jg-£(A:*+_>'2) + s;r^.s_ 

«= {x +y + 3) — x^y + z) -yix +z)- 3%\ + >0 

+ .\J'C(A7+A2+^'S) 

= (.1 4 *^ + 2) - A (i — rz) — j'(i - .10) — 2f{i — .9') + xyz 

[By (A) and (B). 

=Ajfz + .1 yz 4- .\j'Z 4- xj zsss^xyz,' [Cancelling x,y, and z. 
The given expression 

^ 4xyz 

(l - .V*) (I ->*).{!-£») 


3. (*•) §- =8 or = [Art. 6. 

.% a; - 1 = 3 ; or .1 = 4. ^ 

3. (ti) Divide the ist equation by the 2nd. and by the 
third separately, 


X c 
z '“a 

V <■ 

z^l 


i i 

> “ -I 

j i- 


6Z 

a 


cz 

T 


Substitute these values of x and r in the fiist equation, 



c^z^ f hc-\-ai'’^ab \ 
or —^cz ^ 


Dividing by cz = bc^’ uf + ab, 

• *■ 

bc^^ac+abi 
. . s— . - 

c fbc-^af-\-ab\ b^^ ac+db. 

— r~;=— T— 


Similarly, y * 


bi <ic^ (lb 

r:~ 
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4. Let .t=No. of minutes after ii O’clock ai? it ib indi- 
ated by the clock. 

Now in .V minutes the hour hand tra\els p* XIII— 5. 

XVII— c; 

XXV— 4. 


.V 

12 


minutes. 


[ 


Just at II J.lie two hands were apart by 5x11 55 

minutes. 


/. Division between the hands now 


12 12 


.(A) 


lint 10 minutes^ afterwards, the division between the 

(B) 


hands ^.”+:L±i2-(a + ioj or 

‘‘12 12 


According to the question, divide (A) by {W), 

660— ii.v iio - 2 V 

•• ■■ =.4 .* ■” 

550- II V - lU 


I22.E. 


.. A = 3U. 

Time requiied-=lialf past ri. 

5. Scjuaiingthe i.st equation, 2.y'=a^. 

Hut • L^nd equation. 

* • 

; or 3 A r = [21. A. 

(r - 


.1 V = ■ 


.(A) 


Again cube the first equation, 

.1’*+^'^+ - 

10 


[ti. A. 
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But .v® + v® — i" 
and 3 (a +_)■) = 3rt 

Subslitulinuf Ihese m (B) 


[3rd ecjualion. 
[ist equation. 


+ 


//- - //-* 




nr 2i J- 3rt'' - 3<//'“ = 2tr 

or 2<'* = 3/7/'2--<7‘*. 

6. Apply note Solution 5. Kxcro^se XX \' 

x-V y 

each fiaclion = , , 


_x^z 
— <7 4* «/ + /'- * 


or — 


r + " 

* + <7 - /• 4 t/ 4- < 


4- r __ V + s )’ 4* c 

Now from wc get k\ h' --(X - iz-o 

( h 

Similarly from - * ^ , ♦ r 4- r:. - 17 \ - fly = o 

<7 t 

and from ^ -1"- ® , i7 \ 4* uz ’-by - bz = c 

/» <7 

Adding these thiee togelheV 

+ -a) + s{a-b)^o. 
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Exercise XXVIII. 


1. (a) The greatest common, measure of two numbers 

555 ' numbers are as 3 : 5. What are the numbers ? 

( 6 ) If ^7 + 4 + 4 4 - low terms = j, 

Sho\if that -- -^-+'^I 1 L+ to « terms = « - i. 

s , s i 

2. Prov. lUal +^y-+^-.+‘'y+^“+*y 
3 Solve (1) '' + ^' + ^- + 'i+AL+®" 

I + I , A + 4 

_ \ - 4- 4 V + 6 ' * + flA + I £_ 

^ +2 


(«) 


i/i +i6r 


i + 3 
(0 4-aA //|’ + .s 


fir 


I/: 


=.V +}'+«. 


4. A person bu) s apples at 6f/. a dozen and 2^ times as 
many pears at 4d. a dozen ; after mixinfi; them he sells them 
at 5^ a dozen, gaining 41. on the whole. How many dozen 
of each does he buy ’ 


5. Khminate r and : tiom the equations *+y +2-^ ; 
X ' +AZ+rs = q ; and xyz=i . 

• 6. Two numbers end witl^ the same digit, ^ and being 

divided by 7 the (|uotient of each is the remainder of the 
other ; the sum of these also is 7. What are the number.s ? 


soiu. 


45 

16' 



148 • 


EXERCISES WITH SOLUTIONS. 


I. ig) [Somewhat similar to Ex. XV — 5. 

*•* 555 the G. C. M. 

Let 555 and 5551* be the two numbers, x and j* having 
no common factor greater than unity 

By the question • 

555:5:= 3 . or , * 

555^' 5 V 5 , 

If -V=:3,j-aa5, • 

the numbers are 555x3, and *555x5. or 1665 and 2775. 

[p) { — + *. to » terms • 

^ s s s 



“(■-f yi'-iYi'- ‘.y 

=s(i + i 4 -i+&c .to n terms) — i(<z 4*5 + r + to « terms) 
= « — i X J [For by hyp. a+<^+i + ...to n terms = .» 


-A* (.*+*■) A. 


[10. A. 
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But the (juantily within the double bracket ^ 

of which the numerator by 13 A. 

= (c» + n2) + 


(A) =? + 


(«:>+<•) 


+ ?®±A“ 

^ ' tjf> ’ * (U I'C ’ 


3T (2) Dividing the numerator by the denominator. 


or 


or 


_J _2_ _ 3 _ _ _ 4 _ 

' + 1 .V + 2 .V + 3 .X + 4 

— V - i 


[^2 I * A# 


•'-“ + 3 ' + 3 2 + 7.1 + 12 


I" see .solution 4 (^<2) 
! of Kx. XIV. 


This gives one value of as 

Also ,2:''* + 7^+ 12 — a" + 3A + 2 or —10, or =5 - 2^. 

(») Apply the theorem, established m T\x. XXV. — 5. 
Note, to the first three equations 

. {ax + ) 4 (f 2 gh a. r) +{hv^cz) ^ ^ ^ ^ 

r2 4- Ifj'+ax • 

2(ax + ln* + ts) , * , • 

or — « A +_v + 3 


or x+y + z=^2..^ 
, ax-hlfy 


(A) 


== 2 . 
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*So ^ 


Similarly from the second equation, 
ax + by + (S , o 

bj, 3 , 

So, also from the third equation, 

3 /. 1, 2, and 8. are eijual 

fZ % 

. , tiX , • tlX 

/. a.x^hy^kZ ; or j' = , £Wid z = — 

* O ( 

« 

Substituting, these values in (A) 


, aA . a.i 
X + . = 

/> r 


2. 


or X (dc + (fi + it/»)=2/>i . 
2hi 




hi + at + ah' 


and 


aA 2ai 

j — 

a\ 2 ah 

" "" r hi -^ac + ah 


Let = No. of dozen of apples 
and }i = pears. 


He paid for ajiples ^ shillings and for pears Aa.J or a. 

Total cost = - + 5 ji = ^ . shillings 
266 

and he sold doz^n for 

5 u -ir 

- X ~ shillings or — j. 

.*. By the question, _ ^ = 4" 

24 6 

4 A ==32 and ^x—So. 

24 • 
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From the iirst eqtiation — .v. (A) 

and fiom the 3id, (1^) 

I 


151 


Now, from the jiul etiuaiion, 


+3j=-y. 

^ \ ) --- // 

• 


Siibstiliitinp: 
(A) and (H). 


or, / +/> \^ — i/i 




i®— />\- + ^v— r = o. • 

6. I et n and*/' he t]je digits of the two numbers, 
and let r the <|uotient ami remaindtT respectively obtained 
by dividing the first number by 7. 

. . Hy the (juestion 


10/// + // , / 

= '/ 

7 7 

I Oh + n 0 

-7 =''V 

7 


1 

.2 

.3 


r All. I. 


Subtiacting 2 Iroiu 1 and multii>hing both sides by 7. 
io(« - /•)=“ hfv — /') 

Now let // — /'= 5 /;/ — / -- 3. 

Again *.• aitily 4-'=7 • i 3rd equation. 

/. qdtU and y = I. 

Substituting these values in the first equation. 

10;//+// = 7/-!-/ = 43 

the numbeis requited. 

Similaily 10/ + W- 7/'+ / 13 . 
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/ X A \2 X \ ^ r .. + 

1/ » + !• A — I [ =(a + ^)“-ial>. 

( V ^ 

\ *»-! ) ~ I 


_£.V* _i±^±V_i±i 

.V^ — 1 2 2 


« -V oi — • 


2.\“ 

11 

2^r 

1-— £ 

4 I 

tJA" — y V® — y 


A“=y 

1 3-^'*= 5 


11 

A = =fc3 

1 


•. = 


Art 23. 


Exercise XXIX. 

I. If .\‘+_>'+z= 2 ii', and v“+ IT + i ^ + ii'— 2rt(A + j'). 
Show lhal 

(*— aj* + (.V — <7)* + ' = — «)* = 

2 SimnUfv llri-'i' “ j. . U-^K-v-'^ ) 

3. Solve (i) 

4 .\ + 2v - 3r ,r+>' — 2 
4.1 I 6 

( (•*-+,f)(>'+2)=35 

(71) -j (.V + s)( ^' + 2 ) = 42 

C (a-+^')(-^* + «)=» 30- 
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4. In a ceitain lake the tip of a bud of lotus was seen a 
span above the surface of the water. Forced by tfie wind it 
gradually advanced and was submerged at a distance of two 
cubits. What is the depth of the water ^ 

5* (a) Eliminate .\\ v and z from the equations 

and %v + >■) ( \ + i) (}' + z) = a/u'. 

(/;) ’jf - = £. == : show that 

h d f- ^ 

\ r ^ ' 

6. A boat goes up stream 30 miles and down stieam44 
miles in 10 hours Again it goes up stream 40 miles and 
dowm sticani 55 miles in 13 hours. Find the rates of the 
stream and ttic boat. 

7. Solve \ (\ +<2) {r4-2</) + 


I. Fiom the lirsi hypothesis ? =* 2 ir - (.1 + v) 

Squai ing, c- = 4 ^/- 4* t .v 4- r)" - + v) 

=s 4//^4"-'V^4‘2 vi'q-,! ~ v) 1 

But •/ 2£7(A'-l-r)=-^*^4-.y'4:;’®4-^r L Hyp. 

A 

4^(.l + ))= 2.x- + 2.»r + 2y-* + z<z- 
From 1,3 2 = 4ff*+4r + 2 ^r+j“ - 2 a“-' 2 .\j' - 2 j*— 2 rt® 

= 24i* - .x" -J ~, .. 

Now, {x — ff)' + ( 4- (3 - a)" • 

= a" + rS+.3‘* - 2ii{x+j’ +c)+ 3"“ 

= AT +,v® + s“ - 2a X 2rt + 3a® [ ’ Hyp . 

I A' 4-J'‘ 4- C =s 

= A® + r + (za“ - -J*’"*) — 4a“ + 3**“ 

[Substituting 2 for s*. 
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2. See Kxercise III, Kxample 3 (/O Solution, also Kxercise 
XX, Kxampfe 3 ((?) Solution. 

The given expression 

_(a -t ) ^ 

(rt — />)(/» ~0 (rt-r)(/>-t) • 

^<.1 - /»)(a' - I — t )-{ \ — i)l \ — ^r){/z (A — f?)( \ - “ />) 

— i-) (i 7 »- c) 

Of which the numeratoii=(rf — (^) (5-0 (*/ — f) 

k [Kxeicise XVI — 2 

Ans.ssr.i. 

« • 

3. (/) Apply the theorem established in Kxercise XXV, 
Kxample 5. Solution Note. See also Exercise XXVIII — 3 (ii), 

. Sum of the nunieratorrt of ftie three equations 
Sum ot the (ienoininauirs of the three equations 
= One given equation. 

• *12^ Li" !lr or A + r - g ^ I +tLr: ? 

io(a + 1) \ + I h ’ • 

.\ + i=6. 01 .1=5. 

Substituting this in the first ihiee equations, we gel r=4. 
and z-=- 2. 

(it) Multiply the three equations together as in Exercise 
Xl, Kxample (//) Solution. 

(v+yrx (A + + 5 X 7 X 7 x 6x 5 X 6 


(a + r) (a*+ sf) (v +’s?) =-5x7x6 (A). 

• * 

Divide (.V) by the three equations separately, 

t + r= 5 , ^+c= 6 ; v+s =7 ( 13 ) 


.x+^+B=9 [Adding as in Ex. XV’l. — 4 («) 

Subtracting from this the three new equations maiked (B) 
.v*=2 , ,)'*=3 ; %nd s»4. 
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4. T-et a straight line AB represent the ^surface of the 
lake, and let A(^ drawn below at right angles to AB represent 
the depth of water, C being bottom. Jhodiice (’A to I) 
making AD - a span or g inches 

P 


. i 



and let the lotus loi ced by the \Miid advance and be 
submeiged at B. 

CT) = CB. And AB = two cubits, or 36 inches. 
Supj)0&e .v = depth of watei or length AC. 

/. By Pythagoias's theorem [Kuc. I. 47 or Hall and 
Steven’s school Cleomelry II. 29.] 

*CA=+A]I2 = CB*. 

or A® + 36* = ( v + 9V = .X® + 18.1 +8 1. 
i8v= 1296- 81 = 1215. 

A=5 67i inches or 5ft. ,7^ inches. 
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15^ 

5. (a) Multiplying the first three equation. 

(v + sf) (a 4-v)=^?'V/V\ 

But (.v-f y) (« + (v + %-)s=ti^t, 

/, or xyz^ahc. 

2 xyz — 2ahc (A) 

Add the three equations, and (A) • 

X'^(v + z)+y\z + x)+z-(x-^y) ^ zOcyz 
— + r* + 2 i^ti . ' 

But x\y + z)+'y\C‘\-x) + s'^[X + y)-^Z-\}'St 

-GW>) (v + c) fs + .x) fKx VII 2 (d) 

(•'' +J') (V + C) = t7® + /r'5+f’^+2a/^£-. 

But (.c + y) (v + cj (y + z)=al»c 
(ibf = + 2ah ] 

or + + + = o. 


( 6 ) £ = i = . 

^ .fi d f 


^JU 

” f/' 7 ^* 


/,11+rfn+yii fin 

See note Exercise XXV 
Solution 5. 

. /a''+.'‘ + f"y </ 

\A'‘ + 1/" 4 -/" / /> 

[Extracting n/k root. 


6. f-et X and y be the raters of the boat and the stream 
respectively in miles per hour. In going up stream 30 miles, 

the boat takes ~ — hours ; and in going 44 miles downstream, 
.V ~ r 

the boat takes -H- hours. 
x-^y 

By the question — 4.- -*^ 1 — =10. .. 1 . 

.x-y x+y 
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*57 


SmMy • 

MulMplying 1 I))’ 4 and- 2 by 3. 

120 176 , 120 165 

__ — _ 4. . — 4C1 ; and + ---assg ; 

.V— \ .C+j- ^ A— A-f J- 

'Subtracting the 2nd from the isl _li-= i 

. • , v 

or A+j' = ii .» ..5 

Similarly ipultiplyrng 1 by 5 and 2 by 4. 

it;o 22a , 160 220 

— = 50 : and h = C2, 

A' — y •' I’ •' TV 


’ Subtracting the isl trom the second 

• 1-1 

or u-)=5 4 

From 3 and 4 


7 - 

have 


A =r y , V = 3. ' • 

Referring to example 7 of lixercise XXV solution we 

X 2 + 3.rA + it*=o. 


2 

2 

KS , 

• 2 


[By Art, 23 


Note— Particular cases ot this general equstifjn ma) be formed by 
giving particular numerical values to a. 
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Exercise XXX. 


I. If </,/>, ..be thice unequal positive integers, 
prove that (rt + i + ^^ ) > y uU. 


2. Simplify 


( + (^3 _ < 3 ,3 + (^!! _ gif 

(«— — rt)* ■ 


(») 


, ( 51 “*+ iot® + i)(i;a'‘ 4 -i 0 tf=*-hi) 

. O ve il) (_;,;4 4 . jq^ 3.(. jO(/2'+ 5) 

J V - + 4 j - = \/2 {.\ ((7 +.r) — ^(<7 - v)f 

( v=*- ii- — v^-¥h‘- V 2 |.t(( 7 — y)+,^(<r+y)f 


4. Eliminate .r. v. s tinm the eijiiations. 
x-s=a(x-r) 



.t 1 ' r 

+ - + - =<7 

y !: X 


(« ! -1 4 

I r .1 ,.• 

[ (S *'z){i-+-x){T*y)- 


r If -i j. ^ shew that 

5- “ ,7 + ^ f " a+/>+r: 


/ I T I Y"** I - 

^J“+ f, + ."j — <,s.in4.^aii+r.|.f3Sif 

6. Two passengers have together 5 cwl. of luggage and 
are charged for the excess above the weight allowed $s. 2d and 
9f loif. respectively ; but if the luggage had all belonged to 
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I 




one of them he would have been charged ^2^/. How 
, much luggage is each passenger allowed to carry fiee ot 
charge and how mucli luggage had each passenger 

m 

7. Construct a giaph \^hlch will enable you to con veil, at 
sight, ^degrees Fahrenheit into degrees CVnligiade. and 7';r^ 

7 ’f/ Stl- 


*!• 4 - * + (2'* ^ 9 tr/'f 

if tf“/f - 4 - tr‘i' + u/u' + ///f. + 4"^/^ ^ d" fii 9 . 

or if <?/'- + r/4* 4 -/^ +/''r > fhr/' . 

or it - 2.z/>. d-<z -)d-(^*' d-^?**/') 

-V —2nbc^\‘h^ ) >0. 

or if {i(h — . V*' d- bU ” -H t((2 — /d- ^ r*. ^ 

Hut <?(//- j‘-' + /d' >0 

every sijuare numhei is >0 [Ex. XII, i Solution 
and a, h^i are unequal positue infegers [Hypothesis, 
/. (tz-f/^d-t^) Oz/'+<z* d-/^')>9t2/v 

2 Denominator — — 3d//(<z — /')d-/'® - r* 

- Tjiic^h - 7i3 .. - a) 

* 

= ‘ia ^ (ii - i')- si-i (/' — ) - — I') 

~3{- ~ ~ ‘'"V " /’) " ~ '*'U 

= 3(a - + /')— '’ — •!/>} 

= - 3(,7 - /<){* ” - f (<2 + /' ) + rt/'f 

= - 3 (fl - / 0 (* - <«)( 


LArt. 13. C. 
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Now maik, the numerator differs from the denominator 
in having i 7 ^ instead of a, instead of and instead of c, 

Numeratoi = -r 

Ans. =“ (rt + <)(^ +4*) ['1 6. C. 


3 (i) Multiply both sides by . 

^ ^ .1(5^7*+ 10,7^^+ I) 

. 5l‘+ K.r^ + I _f7^+IOi/3+e;fZ 

5 4- 5 X ~ 5*7* + 10/7^ + 1 


5.V*4-T0V2+I <7'*+ IOf2®+ 5(7 

x’* + 55* + 1 ® +j 

— 5 \4+ io.v2 + 5/i —I 


I 4* C(7-^I0,72H^I<)(73+ ^(7*4*^’ 
1 — 5<7+ 10(7®— 10(73 4- 5(7* — r/ ’* 




22 F. 


; or = j^Kxtractmg 5th root 

[ 


(7 


Art. 22 K, 


(it) a® 4-/'®= \/ 2 (<*•' 4-/w) (A) 

and ^/2 (xy -t 7 ^) (B) 


Adding the 
two equations 

" Subtracting 
.2nd from I St. 


Multiplying (A) and fB) 

{x^+f>^){^^•^^^)^2(ax+(fy){ U' - af^) (C) 

But {Ji^ 4- 4- \® 4- 4- Ay 4 aH^ 

a= (fl®A® 4 ly 4 2akxy)+{A^j 34- flai/;2 _ 2ahxy) 
«=(rt.v+ij')^4-(Ay--.i7(^)® [i6-B and A. 
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Substituting this value in 

a 

+ (a v - <//>)- — 2(</A-+ /n')( ir — 

{ (//.v + ^r) — (Ar -<i/o }“ = cj^ [i6. B. 

€/ 1 4 "/m' — ( vi — <^//) = o; ax-^-liy ^ xy — ah, 

• , ^ __ a(A' 4- // ) 

t " ■ - 

« 

Substituting tins talue ui y in (A), 

y/j,/ f t 

, i t - j 

I — 


. j *« 

••• -r- 7 ' 

()1 , J\ h ^ u ^ 2 
or A 4-</\/2, 

A + ^0 , I / 

V'- - - - ^\U'\-f»y /2 

\ — /' 


L 


[ Dividing by a^'4-^*. 

[2 1. B. 


4. (a) Fumi the 2rid equation we gel 

c — /'(r— I ) 

AS A I' 


oi 


A' - s = ^ ^ ^ , But A — 0 =f/( I - r) 1st Equation. 


. I — 1 ) /'S 

. a(A — 1)= ^ ()r</=- 

V _y 


(A) 


s 

i y 

From the thud equation 
A'3 1 /' 


From A and Art. 22 . A. 


J'" 


L 


"i 


(H) 


II 



If >2 
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Now, from the ist equation, a - ax^z — ay 

( 

or x(i - a) — z — av. 

. X 


(I 

V J' 


I^Dhiding by r 


SiibstiliUinp; the \alae oi as j^ivenin (1^) and " as "iven 

y y ‘ 

/ vv r V '' i7(l - If) 

m (A), (r -i7)= ' ' 


/^“(i “(4 </-(i -/>) 

01 (/" — //- — — /'**) 
(i; From the n‘/ equation 


i- 4 L. = / - £ • 1 ' 4 - £ = ,? - ‘L* 

y Z \ * Z l 1 ’ 


and J: + ' 
I r 


(/ “ 


Multiplyinp^ these loj^ether, 

(. 7 +r)(r+f)(T+f) 

='--(K> 0 " 

+ <i (- . ^■-+ - , . — 

\-» 1- . C T S/ .V .V E 

. [Art 1 4. 

=-- (f® - rt. < 7 - + /'(7 - I ‘ [Viom I \/ and 2 nJ cijuali ins. 


liuf 

(,r+ rXT+TX.r H 

+ ^ 

OI — - 1 =o • 
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✓ 

»y2i. A. i- + -L = . ' -1. 

a b a -f-/ *+■* - • 

or • 

uh -f *l“‘ ) * 

tz-p/^=o [Sec solulKJn 4 (a) Kx. XIV. 

' - -/>. 

I nn See solution i. rx. V. 

Now ^ \ L * r t/ + ^®=c). 

^ • V/-«-/v + r/^ [ 

I if. — 

I =( 72 m+I. 

6. Let .V - No. of lbs. each p'i5.senf»ei' is allowed to carry 
tree of charge. aiVl r = weight 61 one’s luggage in lbs. 

.*. The other’s luggage weights 5 x 1 i 3 -*r T-.* i cwts=it2 lbs 

t 

• The two pafssangers together pav is; shillings. 

But if the luggage had belonged to one person, he would 
have had to pay 19,^, s. 

the charge foi \ lbs -- 19* - 15 ur 4I5. 

.• Ill> = *'--^ 1 ^ s. 

X 6 1 

Now,^one passenger pays for r -:r lbs. 
and the other for 560 - *v lbs. 

By the question 




^56o-v-A)xg = 9.1 


....1 
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Adding and subtracting, 
(560-2.1)^^?.-= 15 


(A) 


(56o-2r)"^?=‘i. ,H) 

Dividing (A ) bv (B) ^5’-“ — i 

560— 2 r ; * ' 

or yo>'--28.r= 560 X 31 • *(C) 

Again from (A). _ --= 1 5. 


or 


700 0 

3‘'* 




2^ 

■ 15 + y = 23J = 

lOO 


70 

1 


Subhlituting this vhIuc in (C) 

j''=s 224 lbs 01 2 cwt. 1 

5 X 112— >'lbs=5 cwt — 2 cwt - 3 cwt. 

7 Lei A° in the Centigrade scale be ihe same temjierature 
as y" in the Fahrenheit scale. 

In the Centigrade scale, the freezing point stands at , 
and in the Fahrenheit at 32°. 

In the Centigrade scale, the boiling point is at 100* ; and 
in the Fahrenheit at 212*. * 

^ v- 3g 
100 2 12 - 32' 

whence 9.1*=^ 5y - 160- 

Drawing the graph of this equation, the abscissa will give 
us the temperature in Centtgiade scale, whilst the correspond- . 
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mg ordinates will give the corre!>ponding temperature in the 
Fahrenheit scale. 


For the graph vve have 
if .v = o, r=32 
and if }• 68 


• !jn the above equation 
any value of a* would do. but 20 is 
very suitable and convenient in type. 


joining these points we have the graph retjiiired. 
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